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Abstract of JP2000228980 

PROBLEM TO BE SOLVED: To obtain a new nonreducing sugar forming enzyme having an activity 
for forming a nonreducing sugar having a trehalose structure at its terminal fi'om a reductive partially 
decomposed product of starch, having an optimal temperature in a medium temperature region and 
capable of giving trehalose for foods, cosmetics, pharmaceuticals or the like at a low cost. SOLUTIOh 
A new nonreducing sugar forming enzyme having an activity for forming a nonreducing sugar having 
trehalose structure at its terminal firom a reductive partially decomposed product of starch and having 
the optimal temperature in a medium temperature region. This enzyme is effectively used in the 
production of a trehalose structure-having nonreducing sugar including trehalose in a medivun 
temperature and acidic region. The nonreducing sugar exhibits no reducing activity, has water holding 
property and can be compounded in a food and drink, a cosmetic, a pharmaceutical or the like. The 
enzyme can be produced by culturing a microorganism having a nonreducing sugar forming enzyme- 
producing activity [e.g. Arthrobacter sp. S34 (PERM BP-6450)] to produce the enzyme in the culture 
mixture, and subsequently collecting it from the culture mixture. 
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5^r75yKE^j?&-&wt-s. 7;p;^pAi7^'- • ;^tf 

— XS34 (PERM B P- 6 4 5 0) 
Sr-&tJ7;i'XDAi7:5'- • Xtf-v'-XS 3 4 (PER 
M BP-6450) tt^1-W8J:^#jfi3feOSe»^tt. 

E^J«tr*3ttSE?'J#^ 1 Jbme (D\,^-rnimzm 
■r7zymmm<D-^xit±x^'^«-t^o ^mmmoD 
^ii(DM:i^mthx\t. $^m7tmmn^^mmtLx(DiiF 

i!S©i£H \zmmmmt:^-r^mn^mm^mi)mif e> n 

s, »f*^sMi^^^sastt, mm(Dj:o\z, :i(D^m 

<7)#^M7c:14lf K^fiX^^Sr a - FT S D N A (cillt Oil 

m&KtLxo^mmmt, ii^. E?'j^(3*3ttsE?'j 

#^ 1 7iM 6 <Dt,i-rn*^{r^-r75 yB!E5<J®— SH53i:« 

[0 0 3 01 Ei±<Dna^ ::<D^^<D$m7t^mw^0Sim 
(I) i¥m 
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-] - X 3 u±(Dm7i^mm^^^mm b * 

(2) ^J-^^i 

Fx v'-'UKtSE:^ h U A - # U T i7 U ;UT 5 H ir';!/*^ 
*ft))t (£!,T. rsDS-PAGEj tBSlEf^o ) tC 
J;0.iii«j75. 000±10. 000 ^Jl^ h >. 
(3) 

7>7*^'f >-&*«»a«fttC±l3, pIiW4. 5± 

0. 5, 10 

(4) mmm.s. 

pH6. 0. 6 O^mSJtJT, *<)5 0*CMifi, 

(5) MiipH 

SO-C. 6 0i)-fflSJtT. vHme. 0#ifi, 

(6) ias^jttt 

pH7. 0. 6 0 4i-ffl«l$-C, <Kj5 5*C#jfi*-eS3£. 

(7) pH^^tt 

413, 24mmui^T. pH*<j5. onmmio. 0<D 
[0 0 3 1] :i<D^mit. :i<D9tmmm7immn±0s. 

iz^-rmmmmx\mi}^^^mMim\zmmmj.m.mmm 30 

#f^.DNA«: iEyiJS-^ 1 irS^f TSySESH^iJ^n- 
H-r^. IB^jafc43ttf.BHyiJ#^7 lr:S^-r«*BH?iJ»- 
fi|5^-&*-r5DNAt«. -ttlJcn-H^tlSSeSl- 

jrx-rS:^aSr^«FL-Z>^, ^tl&L!ri.(D&.^]Zi=n^im 

#ALTni:S:ffiSE?'JOt^Ttl*><£-g-WrSDNA^S 40 
*:5!B^tCj:^^KDNAICtt, -5-n*^*n-H-r 

SrW-r-sDNAt^^fi^^e.-a^^n-s. sfc. zcd^ 
m\zj^hmmDNA\z\t. mmmyz^mn^^mm^ 

ffiSEJ'J. jil:©$iJ[ig»^lCj;-S)^>M@H?iJ. :^Pt-i5' 
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S 1 X««3a:^aiSLT^£^taSiH?"J^^*-r^DNA 

m^it. mmmzi5^f^s^mm^s^z^ 
^^mm^:=i- \'-r^^mmm<D±mzmi^LTu^D 

[0 0 3 2] *5!ggi'J;S. ^tel^M7ctt«iK^p£»^ 
$ra- HT^DNAIS. ±m(DJ^viZ, !^^©ttJfi>T • S 

n - K L »^:teSi2 J'J ^^Wl" -5 D N A i: ©/N'T U 5^ 

mLxn^:iiii}^x'^^o mi)^^fi^m.o:>M#^mtLx 
\t. mxit, 7)v^n/-ii;^-m\zm-r^mm. <tos 

SL<tt, 7;^XPA'^7:5'- • Xh!->'-XS 3 4 (F 
ERM BP-6450) RtX-^-O^StSSr'&trSK* 

if. »f#f-*5l/»TDNA©«i^?il>U«i7D->fttffi 

©/\-r u ^^-f -fci— -> 3 >7!)jm^>^ n^D N A 

•5. »f< L'Tt#?.n-5SiSEDNA«. EJ"]*!'*? 

-5. m^ii> 7;i/XPA*i7 3'- • ;;?.hr— XS 3 4 
(PERM BP-6 4 5 0) *^6.»*, IB5»J»C 

Adt»€.n^. iH^J«tCfeltSiB5»J## 7 (cS-r:KSE 
,?y(0— S52:'&*-r-i>DNAtt. T^l^X D Ai' • X tf 
-->-XS3 4 (PERM B P- 6 4 5 0) Ut^t©, 

^i^Jg .t L T » n S D N A lulillc L T^S^-r ^ d i 

^7 CSKf^aiE^iJ©— ai5Sr-&*-r5DNA«, ®ffl© 

R±©^D#DN A© 1 mmy.iit 2 Mj5>rjy,±icms©« 

Jft. f=t»DRt//X«^^S:#AL.T#e.tl^DNA<fc 
•r-S^^^n- h-rSDNA^jlK-r^ca:{Cj;oTfe 

^^m^mmr^ztiz^r:>x^m^ziii}ix^^. t,^ 
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[0 0 3 3] z.ai^miz^^. mm$myt^m»±^m 

<i:LTfflt,i-5, PUC18. pBluescript 
II SK ( + ) , pKK2 2 3- SRt/A g t • AC 

m^m^^±tvxm^^^, puBiio, pTz 
4. pci94. pii, * 1 Ra:<i> 1 0 5^. 2 as 

R±(0a^tlS:?g±tL.Tffl<.i-5, PHY3 0 0 PL 
K, PHV14. TRp7. YEp 7Rt^pBS 

^lf-5Ci*^-e$-5. ma^^^i? i' — iZZ.(7:>^m<DDN 

JiaiC0j;p(cLTt#6n-l)^KDNA 20 

m^^-r^. DNAw^Krtc^SE^ijui^swicf^ffi-r-s 

SiJ^^m. i:Ot?lt. Kpn I . Ac c I . B amH 
I. BstXI. EcoRK HindllK Not 
I. PstIv Sacl. Sail. Smal, Spe 
I. Xbal. Xho I Uii^m^^tHi. ^KDNA»f 

X«^#:^1-T-DNA'J;y— f^f^ffl^-tirni^J;!/^, »?< 30 
LT»6n-i)M^^DNAtt, igJ:©!ti(C*3(,iT«SIS 

[0 0 3 4] z.<D^miz^^, mmm^Tz^mw^mm 

TI& e. n 5 D N A Tjt t i L D N A jgSlOISiJC 

^. m^tLXit, Steiat^SADNA(C43tt^'^i'^- 

drNi^TSj^^ti^.. mmz^i.^xmm^n?>wi^m 40 

a^#libT«> tt^M, TJUXD/n* 

iSfe^fttc:iOfe^{3j;-5DNA<£3SAf {RJA 
T. SK*S7ttt«K3fefi)tSStg&n-h-rSDNA«. 
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[0 0 3 5] co^mmmTc^mn^^mmit^ 

t^ct^^wit-r^, z(DmM\z^^$^^7i^mm^ 
^mmo)mm.:f3miz^-:>xmm&^n^a:*^x^^, 

*L<«. 7;UXoAi7 3'- • xe-v—XS 3 4 (F 
ERM BP- 6 4 5 0) RZ/^®^Stt*fii;isi)i:-r 

<D%^ ± S D N A ^igU© fSi^^i^ (C» A L T» e, 

[0 0 3 6] Cro%^(rJ;^|^jl5c14ttM^fiS:»*roiS 

±^x^. mmt¥i&7t^mK^mmmt:m±Ln^h<D 

^mm^mmitLn^'b<DX'$>tii-i^<. m^it. 

>m^:n/\i;mua(Dmmwnt^^-rri^mmx'$>^, m 
mm(r>mm±. t<Dmmi,z^^cxm-j^m^^n^A^, m. 

^. 3 0% (w/v) J&IT. J;oaSb<tt, 15% 

i[S*?^ti.s.. mmfi^^tLx\t.mK.i,-£, mpLU. ts 

[0 0 3 7] c:©^^»Cj:^^g*a7c14«K^B)cS* 

$tl-5>o ^Jx.«*. T;i/XDA*i>^- • X t"-->-XS 3 
4 (PERM B P- 6 4 5 0) ^cd:<D7;UXoy^i7:5' 

07iM5 Ot:, S*b<«. 2 575M3 7X:. :S^pH 
«ill^pH4 7iSl 0, a^L<fi. p H 5 TiS 9 . S 

«^Kf4i onmi s o^ffld^esti'ti. if^^fe#TT- 

T ^. D N A &?SIESS^i^H^A LT^t-&}K®e«Sft:S:^ 
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^. pH2nm9. ^mmm\tm-», m^eamt^'^ 

0 i::*SS:-r^<h 0. oiTiSi, ooo^{fi!:Tfe.5. 
[0 0 3 8] £t±(©d;3JCbT?l-e>ns«?|#»*^e., C 

\z^^ifi,^wii^m±.mt<D^m\z\t. m.i^(Dmm^m. 

^^M. ^^^felK^i i' ^ ffl t.^ SiSiifi if v^-rti feWfi) 
±iE«@?iS^^Si^&trj;^T. -^-OBl^ttiiirJi-iLTCO 

int. ^^fn^miuzmmx^^. sfc, mw(^^mz 

[0 0 3 9] U±«d:plcLT»^.n-5®^*^e.^K^ 

a*ff. i^is. sag, ^j-g'jttM. tr)imm^a-^hif 40 

^muii(Dmmmmmm^mm-r^rzi!t)(Dmmzinf^ 
"ttxmm-^n^, mmrj-yDmiz^-oxi^m^ti^m^o) 

tf, Tsdizmmri>mmmiziim<Dy5mizjini.is so 
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mm\tm.m.^mmizmmf£ikm\z^x'mm-ri>^tt^x' 
t^. &i.±<Dii^izLx. z.o^mom.i&:^mz^-DX 

m^m^fto^-simit^^ gi553-»s^^^^is», mm 
mm^mm^ts-ntLxni^n^. ^umwt- ^i\z 

14*i^-rvi' PVJP h5^4^X h 'J > • ifJliJ / h7>7. 

[0 0 4 0] mz, z<D^m<Dh\^/\a—7.mmmm 
i.BB5»j»#i 071M1 6iz^-r75.ymmm^^mT^ 

/mmmzis\,^x. z.<o^m<Dhu/\a-7.mmmmt 

LX(Ditm<D^mizmi:>^7 z jmmmu^^utT s. y 

mu±iz7s./wt(Dm^, nmRzf/x\tiK^^mxv 
dt^iT-^^o :i:LXf^^o7zymff)m^^mALxu 

(o^mifibrL^o sui'ttK^^igcDsmm-r^Ts ySE 
/'?7^>Sfty;i/5'5>g!. *iatt7 5yS!T-*-5>'j-:; 

>.h7;i/^r.>i: tX5^y>, 75 FS75 
7X/154^>i:i/;U3'5>. t Ha4^->7 5 
-fe'J ><!: h U;i-zi>, :«-l!S7 5 ySE-CS>-i)A-U >a:0'f 
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^9(7)7 5yg?E5lJtC7 5/SEOfS», iK.^Ii.l^/'Xi^ 

* L < « 8 0 %£i±©ffll^tt<£^-r. 
[0 0 4 1] JlOS^e^CDh W\D-Xjfil«l»^«. Jim 

WSr^lf^Cli:*tT€^. »f*^^Si*#l<0:i:«:«?iJi LT 20 
«7Jl'7>D/'{i7iS'-J|UrJB-r'5ifflM. iOS^Wirtt. 
7>'l'XD/\*57^— • Xtr— X'S 3 4 (FERMBP 

-6 4 5 0) Rtx^<D^s»di*tf e,ni>, ^^^mw 

7;UXD/N*i7 5'- • Xtf— ->-XS 3 4 (PERM 
BP-6 4 50) N-p^^;U-N' -"hn-N 

-- hPVi''7:=.v>, x?;i'^^> • 

4 5x:*iffiAs.-^6 o'c*j«s<D«eHJcMjiia*** 

tf— v'-XS3 4 (PERM BP-6 4 5 0) B&JtE© 

ir5^-r7sygEE5?ij*'&%-r-5. 7;1'Xoa^^- • x 

t:— ->-X'S 3 4 (PERM BP- 6 4 5 0) (O^S 

tt^-^tr, 7;uxnA*i7 5'— • xtf— ->-xs 3 4 (p 

ERM BP-6450) 

A^i5^-r75ysfS2?'jcD-si5x«±T^^wrs, 

5!^© h U-AD-xamS^^n- K-r-S)DNA(c«ffl 

E?'J#-^ 9 75M 1 6«Vi-rtl*^{C*-r7 5 y^ffi^UW— 
[0 0 4 23 4U±<^*D€C:<7)5!W<^KUAD-Xifi(l» 
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(1) f^ffl 

h uAP-x^iiS'Wrsi'Aii-xm^ssiu 

OSRiJ- i: © 0 i^^ ^ i^SM IC iJQTKi^^-r 5 . 
(2) 

SDS-PAGEtZJ:0,J^62. 000±5. 000 

h >. 

(3) #ft,^ 

7>7*5'f >-^*««*»lfttCj;0. pIt<J4. 7± 
0. 5. 

(4) mmms. 

pH6. 0. 3 Oii-WSIJJT. $«)5 O-CTiSl^lS 5X:# 

(5) SigpH 

(6) MS^^tt 

dH7. 0. 6 0^i-m«j#T, *<J5 b*C^i£ST^3e. 

(7) pHS^tt 

4'C, 2 4^M^j$T. pH*«)4. 57I»M*«)10. 0© 

i05EW®M^An-Xjil!t»^tt. ^lEtci¥5B-r2>. 
31 ©5!^ i ^> ^g5»^©SiS:^ffilc J: o T^Ma^rW 

[0 0 4 3] dW^^gti. Cl<Dfg?«©hU-Aa-XjS(li 
SfeT^fflT*^, *%^lCj:«.afeDNA{i. SKh 

UAO-Xffi^^^^3- h'-r^DNA^fig^^-^-r^ 
SrWr^DNAti. mm^^9\z^T7=.y'fkmn^^ 

®— gp^E^Wf -SDNAtti. ^nicn-H^ti-Siia 
Slciitt^.. ^IWfg^g^hU'AD-XjiiBtK^tbT© 

ttM © ic M to ^ 7 s y ®!E^J;^s v ^ b li 7 5 y 

* SrSS A b TTtt •5:teSE5>J© ti-rn*^ *^*-r -5 D N A 
^S*T-5)o *i!^{Cj;-5SKDNAIC«. -en*<3 — 
H^^7 5 ymE?'J^^JE-r'5Ci:;i£<. ite^Wifil* 
ir«o-UT*S© 1 X««S€ffi®iS»T-a^bfc^S 

E?'J«:Wr«)DNAfc^«?;^C*^?>a-&$n-5. C 

©^^{Ci^^KDNAfCfS. SKhl^AD-xaiii^ 

■r5>ttaE?ij. iifi:©*ijisi^^(cj:«)^iaE?ij. :^D^r 
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n-g> 1 ximfk^mmbTfi^^&mm^^m'r^DN 
Ttstg-r-scDT. m^^mm'\^^<r)^m(o h i^/\a- 
ffl-e$)-i>, 10 

[0 0 4 4] ^teM^/\D-7.jSB6»^ 

n - K vn^^mmm ^-^w-r s D n a t ©/n-t ^ u y 

*L<tt. 7;i/XDAi7 5'— • Xtr— v'— XS 3 4 (F 20 

ERM BP-6450) Rt^^c^gStt^-^traK h 

u / \ D - X o jS^fetg ^ ^ git^ii^ e. tl 

nm^^'^ti^yjmii^T&M.mm^ti^, ^^momM. mm 
<D/\^':f^jy^ if- -> 3 >*t?tss nfc D N A t:ismiz 

^, »f< LTf#e.tiS^KDNAtt. ii^, i5?iJ«ir:fe 

■r-5. ^J;^«, 7;PXDA*i7 5'- . Xb!— ->— XS 3 4 
(PERM BP-6 4 5 0) ffi^. BE^imiC 

*3tt^iH?ij#^i 7\z^-r^mmm<D^-c^'^m-r^D 

SiBJ'J©— SP^r-^^fr-rSDNAtt, 7Jl7.aj-<i7^- • 
XfcT- V— XS 3 4 (PERM B P - 6 4 5 0 ) l^A^I- 

i: L Tf# e. D N A S: 1^1$ tc L T^^-r -5 

j;o> &L±(DtutDNA<Dimmxiit2mm&.±\zmm 

^*-r n - H f -5 D N A ^ aj?-r -£> C i i c> 

«tc*5tt-l>SH^J#^ 1 7 lc5^t-4tSSa?iJt3»^'l'>T. ii 
■5. O^-rtllwLTfc, ZCy^miZ^^DNAit, — B.A 50 
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^^titi(^, pcRj*^« ^mm^'^mtj.^i^^-^m 
^^i^ysmrjiE^mm-r^z-tiz^D. ma©u'^;nc^ 

T^B fCifiti-r ^ C t TjtT-^ ^ . 
to 0 4 5] ^<D^miZ^i>. ^fehUAD-XiSStas 
H-rSDNA«. ^^DNA*ii»1tSoItg;i 

— Sg6«)t-rSDNAd«A#T?$n«. jl«— ilftODjte 

tLTffll/i-S, pUC18. pBluescript 
II SK( + ).pKK223 - SR^f A g t • A C 
^. tt^M^?i±<hbTfflliS. PUBIIO, pTZ 
4. PC194, pll. «^ lS.t^<J> 1 0 5^. 2a?S 
iy.±Wffli#I^Tiii:LTffll'»-5>. PHY3 0 0 PL 
K. pHV14. TRp7. YE p 7Rt/p B S 7^i& 

i.. fl:ft:MlCtS, ±i£(Dj;5^CbT^§?>t^S^KDNA 
t S »«SS BJtgT^c-^ ^ ^' - i 

ftJCiO^KLfc^. ^KDNABrM-i:'^i7^'-Wit^& 
Stt-r^. DNA©^BrlcJfiaBH5»Jlc:#SMtwf^ffi-r* 
$|JK»^. iOtott. Kpn I , Ac c I . B amH 
I. BstXI, EcoRI, Hindlll, Not 
I. Pstl. Sacl. Sail. Smal. Spe 
I. Xba.I. Xh o I ;^cf^ffll/>n«, ^MDNAtR 

t^t^i7:$'-m)f^m^-r^(Df)i^^tu^. mmz 
x«^#:n-eDNAU:tf— tf5f^ffl$-a-n«i;u. m< 
izmm«imx$}^. 

[0 0 4 6] cco^m\z^^. mmhu/\a-xmmm 

^^n- H-r§DNA«. tS^iZ. ^KDNAd«®l[<D 

T » 6 n -S D N A i^t t i L tifflgl ;t D N A iilKO !S£ Id 
^AbTJKKteife-r^) C tic J; O^MtC*^) d 

■£>, ?g±<hLT(i, ^Kila^^DNA(C:telt'5^i7 37 — 

:»c|g«, tt^B. T;i'XPA*i7^-JB®»^!fe&« 

i^DNA<£:»A-r-2)lca. t«J;^«. ■iiftlCDn > tTT^ > 
^^II.t-Sfi^Met^^^^fC^I'iT, ^ehUAD-Xffill^ 
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[0 0 4 7] t£i6, &.Jiiys.<^Z^iZ{fcT^(0, iia^;^DNA 
R iS^*: Sr ^ ;i CD % eg tc\t 5 D N A ^ ^§ ^> i6 

2JK ( 1 9 8 9^) . • XT'U • A-ZN*- 10 

• hu-nfrtrtt, H)T»i<DDNArogf#^. mm 

L D N A OtlS^g'^ODfiJffl CDfefeOl^rft^^a-ir 

mmiz\i, s6<)<t-r^iieT^^^«^-ti-fciaBa^ig5E<!: 

bXfflti^}KKteJfeDNA«S)£{t*j£j>«. #18686 3 
- 1 5 7 9 8 7^^«trtt. *fi#:MT^^WtH)f»3®D 
NA^S^i^^f-frS'^^i^^'-d*. <l$*¥5- 5 0 2 1 6 2 

^^^tClS, iffl»^fe^'\CDBlf»i©DNA'sWgc^7^j:ili 

^^^oysmA^. ^m^8 - 5 o 6 7 3 i ^i^sictis 

9-500543 10-5 

0 0 0 2 4^{l^m^z^tmm:^mm&m.<Dmmmtlm^oy 

[0 0 4 8] Wrl^-icisviTtt. mSwDNA 

-5. jia:(7)!S*i-»A^n3tjg^®DNAictt, m*^^. 

h ^ > X ->* X :z ^ i!j #1 f j; t, i L h 7 > X I - li tl 

BStLTfi. $fe-r. ^K»*2:n-h'-r^DNAi£, 
^ U T D ^ X >/\ t'Bf a® (16® 

DNAttfcic. m^W}<^(Dm\zmi::^xmis^-^ni>m'M. 

DNA^-&Wr-5«Ilfe^':7'f ;U7.<Di^SS!^<»:©^ffiCcfc 40 

W<73^a^(D*T-Wffl-Tr*-5. -Aiz. Z.<D^viZVXM 
ibtl^. ^KDNA®#A$tlfcifflfl§^. »r*^-S)fflSai 

mm<r)^iS:mmm<\soo§mf^x^t^■SP^^z^!i^mt^. ^ 
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- g,^ i: L TOJgffi® d ®!^^® D N A 

{^JAti, WiiEjif; paiiiWA. ilj*3ilB*, ri5g^ 
E^g'Jflff «f ae^I^A>K:^-yi7J . 19 96 

^. ^±ttj^fT. 2 6 975M2 8 3HIC, ^(D^m^^m 
a!$nTli-5, — h5>X>'x--yi7ffltl^?#-l)t- 

T. »f*^^^i'^-{r. ^^B^^n- H-r-SDNA^ 
*aii=*-> #e.n-5«atfex.DNASr1t^^^-^ffi[t)CDyD h 
T'^X h»c»AU/S:0. a^]S©Si:«l[T^^K»*&3 
-Kt-SiaagB5'J^^trDNAT3-hb, »rA^^Sk«a 

^^$:A-5^^- i; jviiy^m^^xmm^'pmm'Dzfu h-f 

^1^, h'>^pn->. hvh. u^'X. t;P7 

:/5Xh{c. A-i-yu^^-f ii-->3 >fe-1='PCRfe<&ji 
fflUTBf»i©DNAS:^tft>(0*S*?u. :;'"Dh::/'7X 

X X X i7 t L T ® J^^© C ® D N A 

;^c:fe. h^>X>'xXu/i7«[ifelcML 

^ . X>>'XT'J >i^J . ^1 6#. 1 9 9 4^. zfV 

•Th. • zrvT.mn. 9 3 TIM 1 1 3 MIC. ^<D^m*m 
^msiL-^nx^^^, et±<D$n#h^>xvxx-yi7®,i^ 

V> L h ^ >X X X -y 1g[i^(7D5^ffi(© D 
UAD-XjfifUBS^Oi^i^tbT. Sit. hUAD-X 

x« h WAD-x«ja*-r^^^a7ctt«»*#*-r-5A 

[0 0 4 9] Cl®^BJ(^hWAD-x«8i»^tt. 

a--7,mmmm(n^]&-^m\zi^-Dxmmm.^n^^izi)'' 
D-x ji[ii»5gos*tes:WT5 fooTabtititi-rnT 

t)aSb<tt. TJPXnA-J^rJ'- • Xtf-->- X*S 3 4 
(PERM BP-6 4 5 0) Rf;t^OSS«fc«PC!DSt^ 

(C J; 1, D N A ^ MS: CO Tg t # A L Tf# e -5 }g 

[0 0 5 0] hU/\D-XjiBt»^coSS 

^ hw- / N D - X iS B6» * ^ L ?f s t> w T * ni i' t i -f 
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Ig-. 3 0 % (w/v) ti.T. J;OSSL.<l±, 15% 

ifi. mt^^ -7>-»>^, 3E«&ifi. ^m. mm., tu:/ 

[0 0 5 1 ] dW^^lCt-S^^h UAa-Xjiffil»* 

^n^. t^Jx.«. TJl'XaAi?^'- • Xfcr-->-XS3 
4 (FERM BP- 6 4 5 0) fj:<!i(DT;P;^DAi?^' 

OT^rSSOr, a*L<«. 2 57!iS3 7'C. Ig^pH 
«jl^pH4 7iMl 0, SSL<(i, pH57iM9. ^ 

•r S D N A ^ e^ai IC # A L T ^£ ^ J^KSMft ^ft 
2 07iS6 5*C. «SlpH«ji 

i>m^m\ziin^^mmm<D^m\^. fflvi^«^#»©a 

OCifeST-Si: 0. OlTiSS, OOO^^-efeS, 
[0 0 5 2] ii(±©J;^lcLT#e.tlS^«ii)*^b. C 
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±.^(Dmm^m^mzi:.-:>x, ^(o-^m'&.m^iiLxn 
mw-m\iimsLumw^m^m^\z^mi^. ms«(/^-rti 

\.xm^m^^wsLhxmv^mmm^n^ z. t %^m\z 
[0 0 5 3] iy.±oj;3{cbT#5n^>iii^*^i=,^Kh 
SW. asifi. ii«S. ^J-SiJitiS. yjl/jgiSi/DTh^^ 

ffmuE<r>^^w&mm-^^m-^Tz^<r>mmz^n^ 

mm-^mm^fj.atvx'i^sn^. mmm^it. ^^tc 

^= m^^m&<t(n:fjmtLx\t. m^i-£. -i^yi^nk 
3icLT#e>n5)StehUAD-xjffiii»^«. i/^-r^a 

*i!l>-r-s>::co%^o?hUAa-7.)SiiPi^wffi- ^ttJt 
izmmpH^mt^mB^momm- <pui^x^tf}-r.i.fs 



( 15 ) 



2000-228980 
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[0 0 5 4] :i<D^m\t. i:A±\zm.mLfcc(DmMcom 
mm ^MTtitmfSim^^m'iio ^ ^rt¥m7t\tm» 

^ iE>izitm(ommm]&mm*^<bmutii> i x\im^^m 

[0 0 5 5] ;iw5!gg©!BIKroS{jt:^ST-ffiffl-r5>®7t: 

*7Xlc®®L;tSI»?L. liSL<li. igfil 0% (w/ 
w) J;«?a*L<tt. 2 0 Tili 5 0 % (w/ 

-fA*l'>h (£tT, TDEJ tV^'P. ) 1 5*jSI. it) 
aSU<lS, DE 1 0*SI©t)®*WigTfe^. 

a. mittDli^OA. RSE^hU'i7A 

5M»«S£{t;i^fC, ^eiC. a-7S.y—tf. -Dlhh 

yi? • ;t 3^ • 7 5 U— ->X • 7 > K • 'J K 7^ h' • x 
>1f'f AXJ , IfW^^fi. A-;yt> • 

X^fT(1 9 8 8^), 18 7I»S8 1H. 1 2 57iSl 

[0 0 5 6] C:OJ;^(CL.T?#e.n-5jS7c1±i®fiJSI5^^5^ 
j3-7=7— tf, i7';m7 5 7— tf. -fy75 7— bf-^ 



28 



il^. PH4 7!>S10, iaS2 0 7!jM7 0 
■C. li^L<«. pH 57>M7 , 07556 OtA-- 

jg^floe 0'C*«^L<«4 5"CS:ffi;t6 Ot:**!© 

0 5ft ^ W ic I^M7cS!«K ^^^-a- b i6 S C i *^T- ^ S , 

s^tt)S«»si5^^:^«*fe \z^ni;><Dmm^i^m^'^^m^ 
'#t'f^M$-ar^ z. th. m^^^m^<om^t:mmzf^m 
.[0 0 5 7] mmommmit. mm<Di^m^n- • i¥mm 

20 hi'AD-xjs^i^*®*^. vi-rnt), ^0. oiTi 
0, ooo^fi:. '>i7a-r)\^hy^^xhuy-}f)i'tiy 

h^>XyjL^—i^(Dm^. mo. 0 57!iMi^5 0 0# 
nS^;i/h L'/ND — X. a--^JUh>')l'hU/\o—7.. a 

30 ^fiX»mS:?/M/An-XjSWI»mi:i:'b('®«»e^t) 
»SR0^->i7D-7ji/h7'+x hu> • ifji':^/ h^yy 
:^y-if=^mm-ri>m-^. hl^/NP-XS.Z/hU-Aa- 

[0 0 5 8] M< LTf#^nSSJC?K*^6^a7ctt»M 

it. mmo^^mizmm-^n^z^mtmMm^n^. m 
40 HM ■ OHM^ 7t>^mmm=s:m^^^mmtia\z^r>j^ 

50 LTI'>'5®7£'ttSifl©^^«S^£i^t<i:W:*iffi* iax«2 



( 16 

29 

- 2 3 7 9 9 ^ii^, H^mVB 58-72598 

[0 0 5 9] :i(D^v\zLX'Ai>n^4¥M7t\^mnx\t lO 
«»J^«. a -7 5 5— If. j3-75^— if, if)\^U7S. 

Cli*>. Sfc. (^D^fFtaSAlCiS^^jpS- 7 3 4 

r^.:rid^-t?t-«., BP*.. ;in^.cD*M5c;ttX«{i:M5c 
&afKfc^^;l'rJ 7 S. ^-ifXit a - Cf)Vu i^y-H^i^ 

m^-^xhi^/\n-7,tif)i'Zi-xt<Dm-^mmizL, 

mvxmi&m\zL, ^m-^^&x^Ti^m^xitmTi^m^t 
[0 0 6 0] hi^AP-x^Ticiea&aiifrstca, m 

iZiiO. 'Z-m^zmCX, 0. 175S2 0% (w/v) CO 

[0 0 6 1] 6i-mi5m<Dm^\z\t, vx^^y 

i:^ mm) t^^mb, tz-^iz^o, k^s^io*© 

0 71)^8 5% (w/w) . am^2 0 71;S6 0 



) i^W2 000-228980 
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AmmLUf^^Um, m^lti. 6 OTbSl 0 OX:(Dm&X' 

^f^L. -Ai^x'S 0Tbm6 ox:(nmm.xminm2 

S< 7R^1075S2 0% (w/w) . Sm^lOTiMG 
0%eftW^X + -y h^|<]0. 1 7!;M 3 BmSf-fiLT^ 

[0 0 6 2] Sfe, *l*i^Shl/AD— 7.^S!jfi-r-5>(:: 
S:, 0y;^«. 7 O-CTb^l 6 o-coieHfiD^aa-r^ffi^ 

jSXtSMEE^SI. ctf3aSb<«. 8 orjilEl 0 o-c 

<Dmw<D^s.x'ME.nm-t^t\ :^^io% 
^mcD^m& h a-7.m^mmmt:^mfE^^z t. o . 

aS*#T-rf 5 OTiMl 6 or, S^L < « 8 0 7!iM 1 
4 0"CcD«efflT-ffiJ^L-D-D*S7Ki^ahl/AD-X5-^# 

[0 0 6 3] :iWck3tcLTSijfi$n2.#^S5c14«KX 

sS**^J«i^£^>ci:t>iJ>7ito^. Sfc, m.7tfstim^^\zhf}^ 
t)^t)ib-rm&m.x$>r)^ ^i^^r;un-xfi^fi*i<S^ifc 

Si^ia¥8-6 6 1 8 7^.^^, #^5p8-6 6 1 8 8 

mcku. mwi^s- 7 3 4 8 2^'lkmL. i^w^s - 7 3 
5 0 Q^'ikmi. 7350 4#^^. f^w^s 

- 3 3 6 3 6 3 ^^^ffi, #13^ 9 -9 9 8 6 # 
ia^9-l 54493 ^mW- 9 -2 5 2 7 1 9 

«fM¥ 1 0-6 6 5 4 O^^ffi, 1 0 - 

1 6 8 0 9 3 mwiW- 9-236441 

«. 9- 2 5 6 2 1 9 #P¥ 9-26 

8 2 0 2 mmm. mwf- 9-274962 ^mmm. m 
s¥9- 3 2 0 5 1 9^mmm^ #«^9- 3 3829 
4 1 0 - 5 5 7 1 0 ^mm^. 

1 0 - 6 7 6 2 8 -§-|^«B», ittHip 10-134553 

^mmm^ls■mm^ \ 0-21437 s-^igas^ct'i:: 

s,^muE\zii\^^xmiHzmmTi>z.iiti^x^i:, 
[0 0 6 4] :/K\z. mi&m\z^Ki:L(Dm.m^-&<b\z^w 
mzmrn-^^. 

[0 0 6 5] 



31 

g 6<) t -r S » ^ ^ S ^ b -5 1) © T- * ^ t ^ «6 ^. tl fc o 

)mmm^ ^^mi&^yis^-, i 9 s 5^) izmrnvT 

[0 0 6 6] mmmmizm-r^m.!iki^m^&.Tiz^t, 

(1) mnm^mm> 3 

il«0. 471S0. 5x0. 871M1. 2MinC0#ffl. 

(2) EYG«^^*. 3 7*C 

[0 0 6 7] ^SIMttKlcHT-SStSftiSSSWTCS^ 

-r, 

( 1 ) ^■H-*^^^^*. 3 7 1; 

: ±m 
mm-, 

9tR : 20 

( 2 ) WJ+«5?^®^*, 3 7 "C 

: m- 

: Jiitt 

(3) ^SX^^X • 3 7*0 
: 

Jgtt : 

(4) «fi"tf^5^>^!t!!lSSI, 2 7*C 

mL?^jOi, 30 
[0 0 6 8] ^S^WttMtcM-T'Sei^iffi^^&IUTlC* 

-r. 



( 17 ) mWil 000-228980 
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(1) H 

(2) VPKS^ : 

(3) <>H-;K7)^fiX 

(4) egftTK^c^^fig 

(5) mm<o'^ii^^m 

(6) -fc:^^>cD?iS{t 

(7) ^y.ym(j^%m 

(8) . ftlttl^^aicD?iJffl : 

(9) fe^co^^ : )^^L 
(1 0) : »tt 
(11) ^^^y^-"^ : 

(1 2) :^^'^-'tr : Igtt 

(i3)^wcoKH: pH4. snms 

(15) ]^^ffi(7>fW14 : 



Oo MS 2 



mm : ?ijffl-r^ 

(16) «7&^?>cDgg^^ : 
L-T^tV-X : #:?5>Jr^fiK-r-S» 

D-:7^^h— X: 

D-;tf 1 — X : ^A^tC^^T^ 



L-^A/— X 

D-^vn— X 

>r X 

h UAD — X 

Xi7n— X : 
^;H-— X : 
h-X : 



50 



(17) T^yg^cofijffl : L-^;i/37^>g^:M-ijr^ 
A. L-TX/1^^>^:^hU':7A, L-bX5=->^>, 

(18) TayK<oi»i^ig : L-'jv>, L-::d-;m 

( 1 9 ) D N a s e : ^tt 

(2 0) «BJJga(7DN-T'>;U^ : Tir^A 

(2 1) mm&(D^^z^T^jm: ')i>y 

(2 2) DNACDG'C^fi : 71. 2% 

[0 0 6 9] J|^±(^«^WttK^. r/N'-v-x'- V- 

-J , (1 9 8 4^) <&#%ICLT, i^acoMtt 

XD/N*^^— (Arthrobacter) SfzMf ^ 

(Arthrobactersp. ) S34^^€.L 
r^. ti:^. T;UXPA*^^- • Xbf-v-XS 3 4ti. 
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ipfijl 0^8^ 6 Bf^ttT> 3?iK!^-^<«TtJ«lTg 1 
M BP-6 4 5 OS-MLT§f£$nfe. 

[0 0 7 0] ^\^m^~ ±m^^mT)i7.a/-^^^- • 

Xfcr-->-X'S3 4 (PERM BP- 6 4 5 0) 
-•ZiUi7->3> (ATCC) J JC^K^taTO^S, T 

■Tt-^' -^z^:? . J-i^y-^):tu~:y-i . ^ 1 # (19 8 4 
^) JCS«<?3DNA-DNA/\-fyU3''1'-tf-->3 >fe 

-->-XS 3 4 (PERM BP-6 4 5 0)*^ESI 

-s<^<&si?bfc. #fe(cLfc*^*oT> ^n-e'ncDW*^*^ 

eDNASr^gtL, ^-©2 Ai gf^^SrffiiJIE^^P s t I 

ITHybond-N + J JitCfi* (CX^S -y h L;t^, 

DNASrK-^-f D>K±(CH^tfc. i^l'^T. 5t(C» 
fc, 7;l/XDA'i7^- • Xt:-'>— XS 3 4 (PERM 
BP-6 4 5 0) S5lEC0DNA$:l M gtt), Z-tl 



( 18 ) iSf^2 000-228980 
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^. fijis^^Ps t iT-mithTc. mmtm^. 7-7-> 

yA® [a-"P] dCTPctXT-'l'-^v'T^DNAS 

SLfc:^'r o>^i^, 2 Om 1 CDTVf>-v ASA-ry 
U^^-^-i^aymt&mm. ir7fcf>;'H • A-f 7'U ^^-f -fe* 

^M/N'f U If- •> 3 > iC'tt bfco /N-f -7' iJ ^< -b* 
h5>?:ti'77-i'--eS«e)e>tlfcA-1'yU 

^V^T, 7;l/XDAi7 3'- • Xt;-->— XS 3 4 (PE 
RM BP-6 4 5 0) iJfeCDDNAc^X^-y hICiJtt 

si>^/±jK^3SS^ 1 0 0 tLfc*i^©. rS"ry»a* 

©DNACOXiJt-;; htCt5tt^->i^-*-;KDffl*f^a (%) 
20 ?&^mL. T;i<'XDA*i7^- • Xtf-v'-XS 3 4 (P 
ERM BP-6 4 5 0) t^n^tKD-^ Zf^tO^H 

NA<7)fflmi4*55-r*B^<i:bfc. u-a^-r. 

[0 0 7 1] 
[«1] 





(Offi5i*afcJffi (96) 


ilrtftnobscter «tfvc>aiie»s (ATCC 13752) 


. 4 


2. 


0 


ArtJavlmctar aaresceas (ATCC 13344) 


1 


2. 


4 


ArtiuiOtacter cJtreus (ATCC 11624) 


3 


6. 


2 


Artbrobacter crystal Ipoietes (ATCC 15481) 


3 


1. 


6 


iirtArolitscter gJobiformss (ATCC 8010) 


5 


5, 


1 


Artbrobacter oJcotianae (ATGC 15236) 


1 


8. 




Artbrobacter orydaDs (ATCC 14358) 


2 


8. 


3 


Artbrobacter pascens (ATCC 13346) 


2 


4. 


6 


Artbrobact^ paratopbormlae (ATCC 19271) 


2 


9. 


3 


Art&ra&actor raaosus (ATCC 13727) 


9 


8. 


6 


ilrCArotecter ureafaci&ts (ATCC 7562) 


4 


2. 


3 


Artbrobacter viscous (ATCC 19584) 




0. 


0 


ilrtAralnctor sp. S34 (FESM BP-6450) 


1 0 0 



[0 0 7 2] ^i{z^T^o\z. /N-fyu^^^-r-tf-v'H 

^^EitX (Arthrobacter ramosu 
s) <^5^-r T';^ (ATCC 13727) S^I^CODNA 
<7)XAfN^y h{C*5t/^T9 8. 6 % ^ 1^ 3 iSfflS:^ t fc» Z. 

(PERM BP- 6 4 5 0) ^^HJS^OTffl l/^i^cl 



50 



X (ATCC 1 3 7 2 7) ^SfcSl^D N ACOtSI^'tt 

T;UXD/\*^3^- • Xtf~v-XS 3 4 (PER 
M BP-6450) '^^TJi^T.ajiC^^— ' ^^-^7. 
(ATCC 1 3 7 2 7) i:ifiiS:Ogf«|S^i^T*^ C 

[ 0 0 7 3] 
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to 0 7 4) 

[mmm2-i'i mmom^) i. o% (w/v) 

7'fi77#4J ) , 0. 5% (w/v) ^:/h>. 0. 
1% (w/v) g«X+XO. 1,0. 1% (w/v) 

m— thuri'Ao. 1. 0. 0 6% (w/v) mm=. 

f3^)'^h, 0. 0 5% (w/v) SitSE-7i/^>"^AS,t; 
7lcA^^;i-5«ftS<£rpH 7. OlIiaSLfc. 5 0 0ml^ 
=^7 7;^3{c;i©«H4SriS<Jl 0 Dm 1 T^An. :t- 
hi;^-:/!?! 2 0'CT2 O^JfflSSMU, i^r^LT. 7 10 
Jl/T.D/N'^^'- . 7.tf— XS 3 4 (PERM BP 
-6 4 5 0) SrSSIL. iag3 7'C, 2 6 0 r pmCDit 

[0 0 7 5] §*3 0 1 (D7r-;^>:J'— 13. 0.0 5 

% (w/v) t^?asij («iffi{t*x3SttiC#ttis!. iss=fi 

rKM-7 5j) <&-&trCt£li1^tta«fl©«^i:Riffl 
J5feW^ift««l2 0 1 «:AtlT«ll. J^tSlbTilSa 7t:t 
Lfc^, a««#i*«ffiir*tbT 1 % (v/v) 

Tsat. jaas 7'c. phs. 575^7. 5ic^-&o 

iS^j7 2I^Mil^«i^«SILfc. . 20 
[0 0 7 61 »e.nfc*S«!fe©-gRS:«f3. j^l'L^^3'[8IL 

*ofc®tc^LT, ffi«^}4ffi?Ki:«^K»mfg14*i«*l 
t)im 1 Sfc Oleics: LT$*)0. i^ii^ft^nfc. 
[0 0 7 73 

mmm 2 - 2 ) (^sgosis) njg^j 2 - 1 <D:}jm\z 

bfc*ioT#fe«^#J«^8 0 1 8, OOOrpmT 30 

3 0 ^f^mL-^mt^ z.iz\z^^, sa«T'i^ s o o g 
(r>mw^%it. ^<r>mw^2 1 ©1 oummmmm (p 

H7. 0) lr,^®L@^»[5j^^>'^'ftf- (ttiC^ttx 

r^:5^;|/UH- 6 0 0 J ) "e^aaLfec 
ffiSSSS:, 1 0, 0 0 0 r pmTS O^WS'L^^^Btb. 
re-©±^$tl2 1 ^laiRLfc. c:©±filS?ICfi§fnSO. 7 

\zf£.i,^'D\zm.^-^mx.mm^'&^ 4t:> 2 4sjms![B 

Lfc^, 1 0, 0 0 0 r pmT3 OiJ-WS'L^^J-BtU iit 
^ffiWtl<&leliRLfc. #?,nfci!t«:te«Tt)€r 1 OinM« 
KiSflffSt (pH7. 0) C^/S$-a-fc». IBIU^tfSKlr 40 
*fLT4 B^P^jg^ff L, 1 0, 0 0 0 r pm-eS OiJ-K 

m\. 3 1 cD^-frt >52Jfe«aiii (Ha<k^»iC^tt 
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s. ffia^ r-k/ie-XFP-DA 1 3y;uj ) Srffli/^ 

li. il^|-#t^0M*^'i 0. 6MST-il;^M(CjgS*^*± 
#-r^:ft:fi&^Ol OmMPSEStBJK (pH7. 0) T 

[0 0 7 83 ^— Lfc^?SlCB!t^$rigSl M(';i£-5i5 
tC3!JD^4"CTl 2^W»:«Lfe^. 10, OOOrpm 

-es o^j-WiS.Lv^iiiLT±«*i5]iRLfc. m^Vft±.m 

/t— ;U6 5 OMy';i'J ) $:ffil.i'5^7K14*5Ai7n-7 h 

i?'7 7'f-ic«bfc. y;p««i*j3 0 om K yMt.&. 

m\Z^tL-z>X. 1 MBSSSr-^tri 0 mM8SSfig»^ ( p 

H7. 0) x^mit^fz. mm^. m.mz^\<^iui}^<b 

ou^xumm\zmm.i^Tnr^m'^^^^i omum 
^mmm (ph7. o) xfi-otc, ti^L.-h^i!><Dm^m 

[0 0 7 9] ^-htzmm^iomyLmmmmm (ph 

7. 0) iCiJLTSIWb, ^CDSWrta?*10, 00 0 

r pmT'3 0^^raS'L^5J-@ILfc. dOim^HURL, m 

4 0ml wiii'r:t>3c^«ii& (mv-^^#tt«a, 

^ roEAE- h3/t-J|/6 5 0 sy;Uj ) *fflVi?>'1' 
:t>3S^*7Ai7DVhi/7 7^-lC#tUfc. ^ta«. 
il^KlCfft'iOMT&i^.O. 2M*Tii:i6l6<){-igaAt±#-r 

■i)*tft*^«s-efTo^c. *7A*^e>cD^mti*^iasi{ 

Lfcm^. m^m.^. *f)3 8 0ml© t^)\,Yuf)VA 
cA44y;Pj (77>X, -fer^^nJl'^tSS) 

y)imM^o-7hif^y^-\zmL, mmummmmfB 
\zidi,ir^tm7i.^mn±is.mm(Dmmm^m. jtstt, 

iR^S:S2IC5^-r. 
[0 0 8 0] 
[«2] 



( 20 ) 
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4$^2 0 0 0 
38 



2 2 8 9 8 0 







Jt jS 14 


(») 




8, 0 0 0 




1 A' A 

1 0 11 




7 c n A 
f y 0 U U 


n 9 






5,200 


0. 7 


6 5 




2, 600 


6. 3 


3 3 




9 10 


67. 4 


1 1 




50. 0 


16 8 


0. 7 



[0 0 8 1] ±ga©y;u«iii7Dvhi/^7^--r^m 

^niiliRLfc^SE^. %m\Z.\^tz.if'\,^, 7. 5% (w/ 

-5. 
[0 0 8 2] 

[0 0 8 3], 

[SISS^J2-3 (a) ] <f^ffl> aStbT. ^jm- 

•7;i.h'\y5';t-;^®2 o%7k^?K*iBSL, -en-en 



20 



CC. pH6. .0-C4 S^WSJC^-Sfc. 

rnvtzm. rMciy;i/ cko4SsA7Aj (=s 

^t^ttiC^ttiS) 2 2|s:€:il[5>J C'O^ctifc* A ^ A 0^^) 

iSiS?lSf^i7av' hif^^-c- mT. THPLCj t\f^ 

fc. HPLCtC*3(/iT. tl'yAittiy2^:t-Zf> TCO 
-8 0 2 0J (mV-^iC^ttSifi) Sffll'^T8 5*CIC 
ffii^L. ^gjffitLT*<&SlEj$0. Amiy^X-mm 
^m'^SrS^MBPrtt TR I - 8 0 2 0 J (]Sy-» 

[0 0 8 4] 
[«3] 





& ft M ^ 




moot 

(«) 






5 7.2 


10 0.0 




•=7>H/h — X 


5 0.8 


10 0,0 




/^uawv h t//^D— X 


4 3.2 
4 6.2 


36. 2 
63^ 8 




■r;Vh-WI' h l✓/^D — X 

^;i/h7^h5:r-x 


3 8. 9 
42. 3 


87. 2 
1 2. 8 




KU;i-i^;VH//^n-x 
Wvh'^>^ar'-x 


35. 4 
3 8. 4 


93. 0 
7. 0 




-T/Vh^^^if^r—X 


3 2.7 
3 5.2 


9 3.8 

6. 2 




h > ^ ;i- i^;!/ ^W^ o — X 
-y^H/ h'N:/^;t-X 


3 0.2 
3 2.4 


9 4.2 
5. 8 



[0 0 8 5] ^3(Df^^^^^m^t^u^o\z. tn^n 
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39 

AD — 7.. a--7;Uh'^>^';t->;i'h UAP — X«^^-r 
[0 0 8 6] 

iMfrbT. 10% (w/v) 3pU7i"J;i'7 5 

ji«®SDS-PAGECttLfc. iJciiii^. 

ii-^Stti^? 5. ooo±io. 0 0 o^';!/ h>-ce5^ 

[0 0 8 7] 

[HJiS^J 2-3 ( c ) ] <^«,^> *Jg«3J 2-2 (Dism 

rT>7:i-7'f>j (7.ox.—v^>m. 77;i'V->7' 20 

^«jS«*«]4. 5±0. STfeofc. 
[0 0 8 8] 

[^]5£^j2-3 (d) ] (ssfiSR^siipH) mm 
m2-2 <Dyjmx'nrzt^&7tmsm^^mm(Dmmms, 

Lfc. pHOj^g^rlS'^-S^lCtt. igl:©2 0mMS» 

*fipi (%) ^ffbbJL. ta^»mstt (%) tbfc. 

SSI (ia«<^]KS) Rt;E12 (pH<Di^®) IC^T. 

0 1 T«itttt;Ritrv®s*. ii2T-it«(iSi<;pHS^-n 

tt. pH6. O. 6 O^fflSJtT. Orf^jfiT^-p 

fc. 0 2 ic5^$tisi;5tc. mmi^m<ommpH\t, 5 40 

or. 6 0^i-KS;6T. PH**J6. 0#jfiT*-x>fc. 
[0 0 8 9] 

[USS^J 2-3 ( e ) ] <igS^S14RU^ p H^^tt) 
*M0lJ 2-2 ©**T-t#fc^^M7ctt«K^fi)t»^©»iS 

mmmmm (ph?. o) t-^&srl, s^KD^iasic e 

P^©*t^^iS€ai:<73#pH<7)5 OmMS»fl£T-*«? 50 
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tc^#-r 5 s ettii^ II fie o T IIS . 

r. S3T«lttli^^©«ltMSS. E14T'm$*i*»* 
Offij^pHS-t-tl-S'tl^f . EI3lcS^?n5J;'5tI. ^ 

^cte>II. pHi^5. 0 7iS«^l 0. 0<D 

[0 0 9 0] £i±©ie»«, *ifi«»J 2-2 ©:*rffiT»fc 

0%?^cD*jS7c14«K^*!£»^T-$. S C i S ^ L T 1.^ 
[0 0 9 1] 

[*)!ig«aj 2 - 4 ] (gP^75 7S?S5W ^]!ig^J2-2ro 
E^Jtt. f'/n'T^-f >->— 'ir>1j-— ^:7^;1/4 7 3AJ 

N*sB*^e.2 o^*-c^i-«fbfc. f§e,nfcE5ij«. ie 

[0 0 9 2] I^M^SJ 2-2 cD*ffi-e»fc#^M7ctt«K* 

j^mm<Dm^ms,(D-'^^ i o mM h 'J -mtmmm 

(pH9. 0) tCj^bTSWLfc^, HSnjSifiM («y 

-*^iS:^aS, iSS* re7;Ph7-fe>h-3 0j ) Sffl 
i/i. «^HL-fc*^t.^^f^L-T. tgS*«) Img/ml ICS 
Tjgi^bfc. C©Jg8l^ (0. 2ml) tI10«g©h 
Uy-»KSI (fn3tM^*fc3C^ttBR%. KS^fe TTPC 
K-hU:/v>j) i£JP^. 3 one. 22^fflS*e$1± 

$r. rv-f i7D3j^>yx-7ji7— C18;^5AJ (it 
gS. 9mmXS$ 1 5 Omm, ^7;^— ^^-Xttii) 

«^®T'?f-pfc. i^ttitt. il^lCPI^t^e 0i^ft^T2 4 % 
(v/v) *>e4 8% (v/v) ST-ii:i»fi<JlCigft;<>^± 
#TST-fehr:hU;i'S:-&tJO. 1% (v/v) h U 7 

7A*^e.^mSn7t^-/5^h*tt. ffi:g2 1 0 nm©®3¥: 

m.^m'&-t^^t\z^K)^\h\^rz. m(n^zr^vt^< 

^)-gtLfc2ffl©-^7'5^K. rs5j (««f^m$t)2 3 

RZ^rSSj («l^B#ffi$<] 3 0 5:^) S^J-SL. ^tl 
•f'tli&K^^Jtbfc^. SOylcDO. l%(v/v) 
hU7;i':tDi^SESr^ty5 0% (v/v) 7-feH^h>J 

>->-y>-y— ic#tL, ^n^ta2 0SSSTT5 ys? 

[0 0 9 3] 



A) 
[0 0 9 4] 

Xtf-->-XS 3 4 (PERM BP-6 4 5 0)*ig 

(Dh>jy^-EDTA-'kmmmm a:KT. ttesm* 

V^^. ) (pH8. 0) tC^jS^-tt, Ul/5"-AS: 

^mm^^mi&o:>^wzML'0. 05% (w/v) ©go 
dcifc. ^je>TESi^«ss (pH9. 0) ^m^xeo 

7. 1) ODjggfC^lB^. 7. 5 M g«5'J3}^5?i7 UT- 
ifRZ^ 1-2 5 ti e<DZfa'rT-ift:m^. 3 7"CTlW 

Lfc«t®^SSJLfc. «t»S:}fr.7 0% (v/v) x^/ 

Ali, Jg*if^)ling/ml <i:;5:^)<i: Cites SCS«S? 
(pH7. 1) izmmV, -8 CC-r^i^Lfc, 
[0 0 9 5] ±iBT#-fcDNA^JgS: 5 0 M 1 <*: 13, 
CIdSiJKPsgKp n I <&$«J5 O^iiSO^. 3 7X:X'im 
ffl-f >4^zL'<-hbTDNA^tg{t:Lfc. ?S{tb/tDN 
ACSMgt. ^fttJIS^iilKp n I -CtSftbTiilifc 
X h^^'>'-> • i'D— X>i/ • vXt^AXMT'^T.S 
h*^>?37— fp B 1 u e s c r i p t II SK 

(+) J 0. 3ust^, SiSifiia rDNA^-ry-v- 
3 > • hj ^fflt^T. m^<Dmmm\zLrzi>^-:>xm 

i^Lxm^l^fz, il^<7)n>lfx> h-tJPjttrL/cA^o 
T. CWSiSSi^TT. h^^v-> • i7 D — x>5^ • -> 
7.7^AXm.±mM rEpicurian Coli X 
Ll-Bluejt*100tfl SJBMteifebTae^'^ 

-i^^u-^ifmi^fz. 

[0 0 9 6] f^iSLfcitgT5'r:7'5 U-*> 

ommvfz. lOg/i h'jyh>. 5g/i 

X*X, 5g/l 1&iti-h<)'t>A. 7 5mg/I T 
>fc!>'U>:M-U'J'AlfiS.J/5 Omg/ 1 
- 4 - 57 a a - 3 --f > K iJ JU- /3 - ;y 5 h -> KS:-^ 
(pH7. 0) ICffiSL. 3 7'CT18 

0 0 0<1€. «ftCL/cA^-pT. 7-7i/^ A©-^--^ D> 
JK iTHybond-N + j ±(::@5tL/t. giJi^. MMm 
2 -4W:^ffiT^^.*^(rLfc. BE5'J^»I*5ttSffi?'JS^ 
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5 iC^f T 5 y SESH^Jl3*5lt-5m 1 7!)S 8 S@ ^T'(DT 
Lfcjiiti [r-"P] ATPJfcCXT4#U5?5'U;j-5'H 

nax-Sr. ffi^ODn DX- • A-f yj ^-f-if— S^a > 

<r):fa--:f^mi3ahtz/\-<fuy^-^-zy3ym (6x 

10 SSC. 5 Xx>/NJPhJKB:Ufl 0 Omg/ 1 ^-tt-y-ir 
«^DNASr-&tr) tt'T, 6 5*CT 1 S^HUMLit. 
A-ryj^^-f -tf-v-a >S:«l^fc±ffi-^-< o»Ktt. 6 
XS scire 5'CT3 0^i-WJ5fej^Ufc». 0. 1 % (w 
/v) SDS€:-&tf2 XS SC-C6 5'C-t?2^m$?.lC 

^i^Tir^yy ^ -izmLxmnbititzz^if-rMzm-^ 
■/D-:/iPi:7iA-r:^U5^'f -fe'-'^a >**Lfc 

nax-^ilJ^Lfc. aS?L}tBKtet&#:S: ITGYIJ 

20 [0 0 9 7] 

[|liS«aJ3-2] <mSIH3^J®«^> ilOJ^Rte^ft: 
rCY 1 J ^SSICbfcd^i. lOOMg/ml 7> 
e->'J>:?-hU':7Am*-&tyL-:/DX«fife (pH7. 

0) izmmv, 3 7x:x'2 4mmummmLtz. mmi^ 
jm. m'b6i-m\zi:K)mmm^'bm#-^m^i'. ss® 

y;P*'J-SDS&tCJ:Dite.giADNAS:ttmbfc. ^ 
Milaife^DNA^fe fpGYlJ t^^Vtz. f&m^^DN 
A FpGYlJl Sr, ±f57'D — :/$:fflt.iT3l1i:CDit1f > 

3D f^fiEbfc, i^BS.vrzmm.mmie>^^m5\z^r, m5\z 
5^-r<t'5ic. ila^^l^DNA rpcYu Htf^iST 
5^^n^7;i'Xo/\*i7^'- • xkr-->-xs 3 4 (fe 

RM BP-6 4 5 0) fi?fe©i^5. 5 0 0:teSM*^b 
tt, SiJRB»^E c o R I ICJ;^) 2®m©M^a5fi![®ra<D 

iiiq4, 0 0 ommm^^ti^m.mz. m'p±m(r>mmfH 

X. m^^DNA fpGYU «:««fE»l|IE c oR I T- 

40 ^±\zmitvrzm. mno^mo-xtrjvn^^Wim^ 

fflt^T. **J4, 0 0 0«a?^tWDNA^^frM-^^^fii»SSL. 
fc. CCDNAWiti:, ^*ftiJIS»«E c OR I T?B{t: 

SST'^T.S fpB I u e s c r i p t II 

SK ( + ) J t^. il#<D5-f y-->3 >ftT-ai^lx 

fc. ^\tmt'^m\zvrzi^^^x. sisigi^-exh^^v 

-> • i?D-x>y • ->x5^AX8g:*cKM rxL i - B 

1 u e J «t€:Jl^KC^Lfc. CCD^oiZLXn>bt\rzm 
■ ^mt^i^^iO'^m\Zl,tzA^^m^^DNA'S:maiL. ± 
50 f505*<J 4 . 0 0 0 ©D N A»fM-*-&*-r S CI t S: 
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fc, ZlCTtffc, itet^x.DNA irpGY2j ifimX^tl 
XU^mnU^W^ rGY2j) t^^Lfc, 
[0 0 9 8] illifeADNA rpGY2j ®ffi:aSE?«J2:. 

DNAli. TJUXOA'i?:?'— • Xtf— ->-7rS 3 4 (F 
ERM BP-6450) (CEb3^-r-5. Se^iJ^lC^Slt^) 
iB5<JS# 1 9 (r^f. 3 2 5 2m.mMf)^^tAi>mMWM 
^£-&*LTtifc, C©ig»iH^Jtt. EyiiS^ieC^S 

s.jm.w.nt. m&mz- A<n:^m-(:mm^nk.:^^m 

Jt«eLZi:= ^co«S«v E^m{C*3lt^.l5?'J#-^4 . 5R 

#fEL&T57g!ffi^JtC*5t-t-SM27!;li2 l#a. 6 1 
9 75S6 3 8SB&af^9 8 75^1 1 7Sa©T5 yg! 

IH?'Ji^±tC-ScLfc. IIJS^J2-efffc 

S^l 9 lC#IBLfc75yS?ffi5'J{C:fet-J-S^2 7!rlg7 5 

— XS3 4 (PERM BP-6 4 5 0) lC:feliTtt> 
7 4 eTiSS 0 1 3S@Wl&S*^e.^!:^iH3?'J. -ftit) 

Y2J 0«jftttS6lC*t8e>T(riS. 

[0 0 9 9] i5]6S«i8 2©>i^^-e»e.n^e:©^?«©#^s 
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■7>e,. r-tJ--f X>XJ , 2 2 7#. 1 4 3 57iMl4 
4 1 H ( 1 9 8 5^) ICSB«C9*fe(Cbfc*t^T, TfrlR 

<Dy7h':7ji7 rv'x^^^^' i7X--7->'i7 (G 

ENETYX-MAC) . /N'-->'3>8j , ^jyV^X. 

(96) ^-^tbtzo 'li^om^tLX. !|tffi¥7-3 2 2 

10 8 8 3-^^^iCgBS^$nfc7;P;^DAi':5'- • Xtf— -> 
— X (Arthrobact er sp. ) Q36S5)€ 

©fccD. i^m^? - 3 2 2 8 8 sn^i^mzm^-^nrz^j 

ytf-i^A • :^tr-->-X (Rh i z o b i um s . 

p. ) M - 1 1 S5l?c7)fc®. i^P^qzS - 8 4 5 8 6-^1)^ 

(Sulfolobus acidocaldariu 
s) ATCC3 3 9 0 9ffi5l5<D'b©Rat. W^gi^flFW 
0 9 5X3 4 6 4 Z^^JkWzmm^ntz7.)Uyyt^u;•^X 
• y;i/7Ti7 (Sulfolobus solf 

20 a t a r i c u s ) KM 1 A^<D%<D>S:m^^tzo &.±(0 

<i>^(Dmmt±m'^mizmm(Dt^o. \>^-rtih'¥mm. 

(DBNAy'—^^—T. f'Jj^>n>i; (G e n B a n 
k) J -5-tl-?tX©7'5'-fev'3 roe 3 34 

3J . rD6 4 1 2 8j. rD7 8 0 0 1jR?/. TD 
8 3 2 4 5J {riO A^f SCtfcT-^-S. i^ib<i,ntz 

fflllttS:^4»::5^-r. 

[0 10 0] 

30 [^4] 







Bhizobiam H-il (D78001) 
Artbrobscter ep. Q36 CD6S343) 
Sulfolobus solUUricas KMl (D64128) 
Sulfolobus acidoc&ldRrius ATCC 33909 (D83245) 


5 6. 9 96 
5 6. 6 96 
3 3. 2 96 
3 1. 4 96 



1/ a 



[0 10 1] «4tc5^-r«fc5fc. *M«*y2 (cjc-sdco!^ 

M- 1 1 a*®»^i«=biS(.i5 6. 9%<i:(/i575y 

jtfei^iiA^b. ^mm2\zi;^^^wmnt.iM(r>4mm. 

T 7 5 y SEIH^'J L T ^ W L T O ^ C t *i!|ajgg L 

^c. mMm2\zi^^^wmm\%. w.nmzi&\,^^wM^ so 



^1 ©7 5 y^E?'JtC*5W«>m8 4 7!)M8 9#aRl>'^ 
2 7 7 75S2 8 2SecD75 ySE*^e.;S:-5SP^i-fcae.tl 
^.tiSO, E^JS^2 71;J/3 07 5ygEi2?iJ^g|5^7 5 

tie.<oa55J-7 5y^BE5"JS:-&WbTU-5. *JS^J2»Cj; 

t*^e>. ±fETam$nfciH5'J«IC:fett^EJ?iJ#-^2R 

O'S t-5^-rSP:^7 5 y^B5?iJ7!/^»iA^-2)f^^cri^IltcMt> 
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[0 10 2] 

mm\zi6\if^w.n%n ? \z^.rm.mkw.n\z^»^ 
5' *^Rat3' 5fei«©ie^jtzst?tiT. ^n^n. m 

nmzi6n^WM^^2 oro^2 i \z7n-t^m^mo:>-t 
^)zi^i;\^it^\^^i^mz\^rzmMt^-t^Lr:.. ±> lo 

^<D:i-"Jrf>li7U3t-^H®^-5-tl^n8 5 n gt, 
LT. USS^SJS - 2(0:^)*T#fcM*^^DNA fpGY 
2 J 1 0 0 n giSrSJEE'g-rg^L. Bf^ttDNA* 
U ;* ^-ifmM (^SifiSS. rp y r o b e s 

tj) 1. 2 5*fii. rasssiicm#$nfcig«?g5A£ 1 

<»:dNTPg^JK4 M 1 $$?.JCijn^. MW^StKT^ 
»Sr 5 0 M 1 i:LT. PCRSrfro/t. PCRWiSa^J 
9 5*0 1 iJ-fflOD^. 9 8'C2 0©>M. 7 0^:3 0 

g>raRt;7 2'C4^^[W<£2 s-y-'f i^^u, ya-c 20 

lOii-WiLfco PCRS<fetLT<7)DNA<&*fetb 
fcTiUiiaiRUT. *<J2. 3 0 Ot&aM®DNAS:»fc. 
CQDNAi, ^«i)^EBI5gEc OR IT^JBfb. 
itiS TDNA Blunting KitJi&ffltiT¥ 

KK2 2 3- 3J t^ig^L. il^W^'f y-->3 

TS^f^LT. ±15*^2. 3 0 01fiS*f®DNA*^Jf A$ 
n/iiia^^DNA^£f#fc. W^tlfcM^^DNA^il^ 

A«, E^Ja©E5>JS# 7 tr5^-r:S»ie5tJC*5it-5 5 ' 
^JSRC/S' *^tC. -?-n^*n. 5' -ATG-3' 

0:5' -TGA-3' x'^-^n^^mmmmm-^titz 

«SBS3^'J2:^WLTUfc, ^KJiaifeADNAS: TpGY 
3J t^^htz. U±iZ^l^TzfSm^DJ^A rpGY 

[0 10 3] M*S!;tDNA ITpGY 3J ^. -^iSfcL-fe 

m^j'i!t)^>k:^>hiti^x^^^tz:kmm'LE3 9 2^^ 

(ATCC 3 3 5 7 2) (C»ALT}^Stefftft::&# 
iId:DDNA^at±JL. fttti^tlfcON A*^' fpGY 
mWt: rGY3j| ti^^Lfc. »f<LT, ;i©5gWO* 

m^mmn^fizmmt:u- K-rsDNA*#ALT;i2> 

[0 10 4] 

[iij5S«»j3-4] (DNA^^xLxtjii>mnu^m 

yyJl-^iyYmyyy^Z \^^^^- rpKK223- 
3J l::*5tj--5 7'nt-:S'-c0 3 ' *^#jT8i!0^*E?U 
lCt>trJt,iT, ee?'J^(C*3tt-5E5iJ#-^2 2Rr/2 3IC 50 
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^fiKL, ^n-m<^5' *48gSrT4 3j?'Jp?i7 + 

t. fe6*''i;*$ijf!i^^E c OR 1 RiE^p s t I x-mm 

2 2 3- 3 J t^a^O^-f y-->3>J£»CJ:0ai^b 

Sffi(::iODNA^ttatSL;t. f§^.n/iDN A|i. ^7 
K'^i^^'- rpKK223-3j i:|^:^©«iti&W 
TS— ■5-ro:/n^:-3i'-©TaE{r. ftiHESsSEco 
RI. Xbal. Spel RZ/P s t I IZ^^mmSi^i 

[0 10 5] mmmiizisni>mfimm iz^-r^&mm 
^^fiitbfc, E^js#2 4&t;2 5izm-r&mm^i(D^ 
^•fe >x:/7< -7- 1 LTffl i^fc t£tnttllJi0iJ 3 - 

3tPfiHcLTPCR$rfT-pfc. P C R^i^t L.T(DD 
NA2:#felCLfc*^*</^(51iKL.T. $*I2. 3 0 0iia»O 
DNA^^fc. ^:©DNASrMIS»5|?Xb a I SZ/S p 
e I XWrnVfcm:. iint. ^IS»^X b a I RO^S p 
e I T-a&^,7i^i;«i)^»rbTi3tifc±fB7'5X5 K^i^iJ' 

- rpKK4J t€:ilS©7'f y->'3>ftlCj:0aiSS 

A*#;t. »r< LTl§fcilalfe;tDNAS: TpKOYlJ 
[0 10 6] ?l$i^ViT. DA*-h • XA • Jf:— h>S 

ir^y-7X • • x>-tf'f ta>?— J) . ^2 1 7 

#.2 7 075S2 7 9H ( 1 9 9 3^) tC-SftLTl^ 
-5. 2&P&<DPCR?&®ffl-r-5 r^-A'-5-;/y • Xi7 
X^>->3>ftj irJcO. Jbl5T»fciiafftADNA rp 
KGYij {c*5tt-2)E^iJS#7 ©iSSE^Jros ' *Sg± 

sssp^^comsE^u^eJc^L/i. ^tr. •t>xy5<-7- 

- irpKK4j <7):SaE5"JCSt?l/iT«ffilrUfe76HWt 

^^fiXLfc. E^miC*5tt«>E^JS^2 6RtJf2 7IC5^ 
•r:S*E?ijro:tiJ=3*p?i'P:t5"H^£, ifc. ^^iL 

±mxnrzmM^DNA tpkgyij ^^n-e'ti 

ffllifci:ttAn«, l|]KI«sJ3-3i:|n]«l(CLTPCR?: 
fftjfe ( r^lgPCR-Aj o cnhMfrL 

T. E?'J«ICi3ltSE?iJS^ 7 OigSE5iJJc»-p't,iT-?- 

n^n# ffi ic L *n Mt^ ^bk u , e?'J« *3 s E 

?"J##2 8Ra«2 9l35^-rifiaE^J©^'Jr/5fi7U:t5" 
K^, Sfc. mmtl^X. ±fiET»fciSaJaADNA rp 

KGYIJ «:-?-n-?-*^iffl(,ifcctiiintt. mmm3-3 



( 25 

47 

iimWzVXPCR^ffr>it ( r^lSPCR-Bj t 
ti^) , SlgPCR-ACDS^IiLTCDDNA^affi 

S 1 g:P C R - B ©^(^.i: LT(7)D N Ai£#ffilC Lfc*i 
t^HlJRbT. iW9 3 01S[Sjt*<DDNA?&#;t. 

[0 10 7] mmtLT. Jglg:PCR-AS:Df^lS 
PCR-B©2l^<i:LTf#fcDNA®?g^i|^$. -fe>X 

«. IISffi0O3 - 3 iif^^^lCLTPCRSfrofc ( r^2 
SPCR-AJ .tt,:.^) . C:<DPCRO]g#)tLT©D 
NA^-^miZVtzmmmV. mi, SOOtftSjtiK^D 

[0 10 8] ^2aPCR-Ac7)S#ltLT^tfcDNA 
Sfti||S»mE c o R I 2&t;fB s- i W I T^Wb. :£fiKL- 
fc$«}6 5 0lftS)k*ODNA*^fttcLfc*^0iI5|lRLfc. 20 
-:ar. ±IET#fcMift;^DNA fpKGYlJ S:«iJ®» 
^EcoRIRLN'Bs iWIT^ifL. ^B£Lfe^5<]6, 
3 0 0i^»M©DNA€:«j£lCL)t*Hi[5liRbfc. Cltl 
e)<DDNAS:il«-©7'ry-->3 >ffitrJ;»3ai^U. ft 
iigSi!^*«ffiJcLfc7jH»Sf^LT, ^2IS:PCR-A© 
Sf^a5l5COif<)6 5 OJteS*tCDDNA^-^*-r*ffl^;lD 
NAS:?ffe. jl«-®>=-r:^^->ffilCj;ODNAi£:^KL 
#f>nfciiaift^DNAtt. 5' *«*^e.3' 

^J, 5' - ATG-3' TS^nSiaSiS^J, 30 
*3tt-2)iB?'J##7 iC^-rtiaiH^JRl/:. 5' -TGA- 

3' T^^nsitsiEJijJi^ z-mmf^x-mm-^ntz^^ 

GY4J t^^Ltc. tii=, M*fex.DNA rpGY4j 

DNA rpGY3j ®«jgi||Ke«HCP— TS)-5. 

[0 10 9] ila^ADNA irpGY4j ^. SSiS©*^ 
:*:liMa>tf5'>h«ffllS rBMH7 1-18niutSj 

mmf^^'om'^cDTJitiij -sDsmzj:DDNA^m 

dBL. tttB^tlfcDNA*^ irpGY4J T-«)SC<i:<&# 
!*lCLfc*^oT5t^L. ^KJ^K^tfetf?: rGY4j .t 

^ n - K-r -2) D N A * ^ A L T;it -5 & 
[0 110] 

[*jfi«3j4] <tm7t^mn±iiiLmm(Dmm) 

[0 111] 

[|ISS0iJ4-l] (7;UXa/N*i'^-MSS[:i«^$-ffll'^-5 
^ilK^iiitt) 7;i/7.nA*^c$'- • Xkf-v— XS 3 4 50 
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(PERM BP^6450)Sr. mM0i 2 - I (D^sm 

izmcx, 7r->^>^-X'm7 zmmmmLrc. mm 
sFm^m^^xmi^'&mmLxms KDmi^mmm 

«(:i@fDfti^0. 7(c;ij:-i)J;^{ciSitSSrJP^Teit^ffitff 

b. M'^^rnx'tt^i^^mmi'^ lomummmmm 
(pH7. 0) mmmmizmvx&^Lrz. 

^)Ksl!^J2-2»ClS«®Kf'f:^>3^1^«SJi 
(HSft^^iC^ttS. Sfp* r-t/tf-XFP-DA 

1 3y;uj ) ^ffli.i-&:^ffitcmi;T-r:t>3?siA^A;:7 

^J-^lHliRLfco li]iRLfcil^^lMift^^-^trHi^«jK 

fc±«*iHiiKLfc, mtsiLfcjifts:, y;ua&*«)3oo 
m 1 1 vfczitw^it. mmm 2-2 t'fa«oi$7ictty 

)i («y-^5t^ttS. ffiiS.^ ir:/^;uh3/t-;i/6 5 
0My;Pi ) S:fflti^:^stc2pi;Ta*tt*7Ai/D-7 

miRLfc. ^iRLtzmmcD^mMAiii 4 or: im^B.-z> 

6 0"C*jffiODteH<^4>S^fCfe-5C<i:Rr/. MigDH*^ 
pH7*SlcDgttt«{C$)SC:ti&5i^L/h. »r<LT, 

m2. 6 0 0 ;i©5e?i©#f jS7ctt»st^^®^i& 

[0 112] 

immm4-2] mnm^^^m^^^mmomm) i 

6g/l #U'<:/h>. lOs/l »«x^xRt; 

5g/l Jftft:*-h'J':7ASr-g-tr7lC^?KS:5 0 Om 1 ^ 
HA:7^X3(r 1 0 Om 1 An> :t— hi7 l^-^T 1 2 

irTl 5^^M«lSL./j%^b, «Sil6<J{;:pH7. OH 
i@SL;t^. T>tf->'J>:hhU'5'A:^l Omg**ie 

e^izmmvxmwmmtim^i'rz, c<D^i^^mzmm 
m3-2<D:f}mx'»rzmKi^^w vgy2£ ^mmi-. 
3 7x:xm2 ommmm^w^mvrz^(Dt:mmm^t 

t|^-MeK<?51gjtt<&a^«C0JB^(CJpi;T7 liSSSL. 

a^«#i^7 om isau, si^2 ommmm.mnmmL 
tz. niE>nrzmmm^ib. 'mmizLtzm^ m-L^^mL 

(pH7. 0) tc!S^b> m'^^mmi-xmw^i&w 

(pH7. 0) J'^LTStfrbfc. S«TrtJ«*ls] 
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[0 1 13] Tt^BgiLT. X K^^v-> • i7a--> 
y • i^7.9-AXm.±mm rXL 1 -B 1 u e J t*^-, 7 
> e -> U > * Ttc C i:U^ntt±^ t 

rGY2j *i;ioi!^©#M7t:tt 

[0 1 14] 

(w/v) v;n — 3% (w/v) #U'<:/h>. 
i%(w/v) rs— p I Gj (Tt^tt*— 

. 0. 1?6 (w/v) j^K-TK^^U-i? 
A. 1 0 0 M g/m 1 7>tf>'U>Rt/:;rK*^e./j:-5JK#: 20 

«M (pH7. 0) ^mf'^rz:it&.iMimmm4-2 1 

ImimtzD fz^M-t^ tl^ 1 5 ^ffiS^ 
^tlTLifc. Cl©±«^&|IS£#iJ2-2lCiE«(D:^fe(Cb 

ffittS^b. ^iSS»5!l®MjgfiK)6M or^fciffiAja-^e 
O'C^JfficD^HOtfStgEfcabSdtS.Ut, MilpHdtp 

[0 115] 

mm3-4<D:f3mx'mcmnm^^ rGY4j s:, 2% 

(w/v) X. 4% (w/v) '^:/h>, 1% 

(mv/v) mm:r.=ir7., 0. l%J^K-7KPg:?-hU':7 
A. 2 0 0 g/m 1 7>t:->U >S.y:**^e.i^=i:^?K<*: 

^i^s (dh7. 0) ^m^^rzct&.fMtmmm4- 2 L 

m^^i&^v. m-L^^mizj:Di^mm^^^^m, ^m^^ 40 

1 m 1 0 ic*&@-r tmeo m^m± 
^nx^^rc, :i<D±m?:mmm2-2\z^Wi(oy3m\zL 

gttSS^b. 0'C*j|g^E.-:3 6 

0'C7fe?S©ggH«4')a^lCfe-5>d<i:fi.O:, MiipH^^p 
H7*i^S©gf14*S{C*-5d<i:*«^bfc. m<LX:L<0 

[0 116] 

[*J£0tJ5] <hUAD-7^jiii^^) 50 
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[0 117] 

[mmm 5 - 1 ] mminm^) mmm 2 - 1 <D:^m\z 

bfc*^*oT. 7;P7.a/\*i7;J'— . xtf— ->— xs 3 4 
(FERM BP-6 4 5 0) ^&7T-^>^-T«il 
bfc. ^Jffi«SJ2 - 2<D:^fttCLfc*^-:jT. # 

itmmmm^m^. mmi^ 1 m 1 m^Dizwtnvxm 
0. sm^mm^ntzo 

[0 118] 

[iiM^ij 5 - 2 ] mmo^mm) mmm 2 - 1 cD:^ffit- 

bfc*^■:^T^§:^c^g*i^l^)8 0 1 8, OOOrpmT 
3 0 ^mm.'h'^Wt^ d tiCi 0 . MS*Tif<3 8 0 0 g 
^®B<*:Sr2 1 Ol OM«?lliS«?K (p 

H7. 0) irs^Li@^js*^e^:^-f-y-'- (»ic#ttx 

XXA^-SJ. r^txJUUH- 6 0 OJ ) TmULfc. 
JaSM^. 1 0, 0 0 0 r pmT3 O^i-M^-bii-fStb. 
•?-0±f»iii«j2 1 SriHiiRbfe. d©±«}K»C«aifDa[0. 7 
tcA^-5<i;5tCl!t^5:SP;^^«^-ti:, 4^, 2 4^ffi*S:« 
bfc^, 1 0. 0 0 0 r pmT-3 O^ffljS-L^^j-aib, J5!i 
S:teW!fe^lHliRbfc. -^enfeBg^mtfrife* 1 OmM«¥ 
Wi&im^ (pH7. 0) tr^«^-B-fc». Rbg«S£tC 
^tbT4 S^WStffb, 1 0, 0 0 0 r pmT3 O^J-W 
S'b^ii-StbTTF^ifelS^Sbfc. dCDS^frtJKi^l 1 

3 1 ©gfe'f:t>5S!ift«lt (=S{t*t*^^a 
S. r-fe/-«tf-XFP-DAl syjU ) SffiVi 

^'r;t>3S*fe*5Ai7DThi^^7^'-{C'§^bfc, 

tt, iSjK(C#ViOM*^^) 0. 6MS-Cjti®MlCigft*t± 
#-r«)*iiS:#tJl OmMj»g!ig«IK (pH7. 0) T 
ffofc. *7A*^^®^ttS!fe^^*HS5tb. #®3ii-©h 
l/AD-X»«tSS^Stti£rS!l€bfco ^OiS*, *<]0. 

2 McDft^^^tJigflSSST:^ 7 A*^^>^ai$n^ciii^i'C 

[0 1 19] ^—\^fz^W!Z-m^^'Si^\U\zfi^^r) 
IC»DAT4*CT 1 2^MScgbfcS, 1 0. 0 0 0 rp 
mT?3 0i^ffljSi6^J-«bT±«S-IliRbfc. IliRbfc± 

(my-»s:#ttia, «ra* ^rf=^)VY 

3/1— ;i/6 5 OMir;Pj ) S;fflt^?>^7Ktt:^/ ^Ai^ a-^ 
H^5 7-<-lC«b;t. yjUMttif^jS 0 Om 1 ibfc. 
y^UttfigffllCifeSi^T, 1 MBSS^^tri OmM«?leiS 
«?K (pH7. 0) T-^^ftbfc. ?§tH«. 
1 MA^^> 0MiT-ifi«SWtC?gi[*^TI^-r-5ffiit^7k?§?KT 

U/\D-Xiiit»SIStt$ffl!l!tbfc, *«J0. 

[0 12 0] ^-X^tzmW.^ 1 OmMj^^aa^g (pH 



( 27 ) 



2000-228980 



51 

7. 0) lCMUTS«fU, ^(OmVtf^mt:, 10. 0 0 
0 r pmT3 OiJ-Wig-D^^giLfc, Cl(Di:«S:!pliRL. 

ffa^ TDEAE- ha/I— ;P6 5 0 SifJUi ) 
SgStL, SiSiJ-©hU/\D-XjSlit»^ffittS:S!l^L 

^c. mo. 1 5U(o^m.x'mm-^titzm^iz 
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fz. ^-l■rzm't^\^m.^. ^3 a om i <^ ro;K>D 

y;iAc A4 4y;uj (•7^>x. •t:y5n;uttfi) ^ 

[0121]. 
[«5] 







it 81 tt 


(96) 




2 4, 0 00 




10 0 




22, 5 00 


0. 6 


9 4 




15, 6 0 0 


2. 0 


6 5 




6, 4 0 0 


25. 3 


2 7 




4, 000 


13 1 


1 7 




2 4 6 


7 13 


1. 0 



[0 12 2] ±iB©y;p«jgi7Dvhif77-<-T^tti 

$n[HliRLfc}§?K$> ^mizLTzm^ 7. 5% (w/ 
[0 12 3] 

[Sii6g«aj5-3i mm<o^n) 

[0 1 2 4] 

[leje^aj 5-3 ( a ) ] <f^ffl> ^E|g*g^J 8 - 3 
© a - 3 h V A P— X, a - v;!/ h i^)V h U/\ 
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HM^J 5-2 <D:^feT'f#fc h UAD-X]lil^*CD»Sl 
^SSrSKB^K^l g^fcO 2*fi©«iJ^-triPx.. 5 0 
■C, pH6. 0T4 S^WSltx^-a-fc. SJtc:]g#J<&Sg]6fi 
«sj2-3 (a) (D^mizmVxm.MVrzm:HFLCX'^ 

y\D— X, o--7;i'hi^;H-u/\n— X, a-v;i-hh 

■J :^->;i' hU/NO — X, a-x';Uh5^h^:t>';i'hl^A 
P-X&O^a h^>:5'ji->'JPh l/AD-xti. 
n^en, i^JUzi->;uhUAn— x. ^;uh->;i/M^An 
— X, v;i'h hiJ:5J-->;i'hUAa-X. v;i.h5"h7:^j- 
->;i' h b-An— xRCXtJP h'<>^';t>';U h UAD— X 
ii^^hfz, 

[0 12 5] 

[«6] 



( 28 ) 
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& Jt M ^ 


ttj nn 

(^) 






^'A'nS/JVFVAD-X 


4 8. 5 

5 7. 2 
4 3. 3 


1 6. 8 
8. 2 
7 5. 0 




H/AD-X 


4 8.5 

5 0. 8 
3 8. 9 


4 4. 1 
4 4.4 
11.5 






4 8.5 

4 6. 2 

5 6 . 4 


4 0. 5 

5 9. 0 
0. 5 




^^Ao--;^ 

7Jt'F7h7^>'J»'H'AD-:t 


4 8.5 
. 4 2.1 
3 2.7 


3 5/0 
6 4. 2 
0. 3 




H'AD-^ 

TA^K'yjmU'Aa-x 


4 8.5 
3 8.2 
3 0.2 


2 9. 5 
7 0. 2 
0. 3 






4 B. 2 


10 0. 0 






4 2.1 


10 0.0 






3 8.2 


10 0. 0 






3 5.2 


10 0.0 






3 2.6 


10 0.0 



CO 1 2 6] ^6(DmMA^<i>mi^i}^f£J^3iZ. IgJg^lJ 5 

^ t' J; o T± < f^ffl * 5 tt:ii*^ fc. 
CO 1 2 7] 

Cliag^J5-3 (b) ] (^i-T«> SliiS^iJ 5 - 2 
ti- (B^/W^t • 7 K • hU-Xttit^aS) 

tMffLT. 10% (w/v) u;UTS 

^^M\tm6 2. 0 0 0±5. 0 0 O^^Jl' h>T?fetJ 
Co 1 2 8] 

ciiJ5fi«?ij5-3 (c) ] <^«,-*[) mmms-zcoyjm 



30 a, 7 7;i/-7->T • XjU-fr-f f-ttS) 2:2% (w/ 

fci^S, Ste»?g<7)«S«^«*<j4. 7±0. STabo 
Ac. 
CO 1 2 9] 

CIIJS^J5-3 (d) ] <MiSiaSRZ/SjipH> 

40 STSJtx^-e-fc d t&Lmtm\tm^mzLtzAi-z> rmi^ 
Ltz. pH(D^m=&m^^mzit. m'M.<D2 omumm 
m.^m^^xm'^<D^pH4k{^Tr'Rm^i±fz:it&.mt 

(%) ^ffttSb, (%) tLfc. 

8 (iaSOD^^g) RZ/^Q (pH<Oi^@) tC^T. 0 8 

t?«iitt«si«;iaKS: . 0 9 T'ttStt«Kjj; p h ^^n^n 

pH6. 0. 3 0^R^SCvT-, 11^5 0V.Tjmm5 
50 iaTferjfe. E19 lc^^tl^>J;-5H, SKS^WSigp 



( 29 ) 



2000-228980 



55 

Hti. 5 0"C, 3 O^J'WSjr^TpHfie. 0#jfiTa&o 
[0 13 0] 

immm5-3 (e) i (mm^^^ikz^pH^^m 
mmm 5-2 ©:^ffiT-tf fc n a o-xiSBiss^row© 

m^fc. um^^mt. mmmm(Dmmms>^ 2 omM 
tmmmm (ph?. o -v^^l. iifii^^jasice 

#pH©5 OmMig«?KT*»?L, 4'CT24^ffi«jt 
TIS-<fc. 0 (MS^^tt) RUtSl 1 (p 

H^^m (c^-r, Eil oT-«tis«^^<^«j#fis^. 
SI i-c«itft«a^si»^itpHS:^n-etxs^-r. si 0 

$>-Drz. mi 1 tc5^^nsj;-5ic. ph*«j 

4 . 5 TiMiW 10.0 (D^mX'^^X'$> -o fz. 
[0131] £i±(Di^:^«. *M^J 5-2 (D-^m-Cmz 

hu/\a-7.mfmm*^, fpmmzmmi&m^^r^z. 20 

So 

[0 13 2] 

immm 5-41 <a5ii-T 5 / gfffi5>j> igjg^y 5 - 2 ® 

mmzMhrmmLfz^^, mBmtLx^s 0 u 
^^Ts.ymm^i^vim(Dunti.fz, ^^^7s./m 

E?lJtt. r:/D5"'f >>'— •ir>-t}-— ^:7^;P4 7 3AJ 

i^^m^i2 omm^x'^mhtz, n'^nrzmmt. is 30 

[ 0 1 3 3] Hffi^aj 5 - 2 cD:^ffiT»/c hl-AD-XiS 

(pH9. 0) tC*H.TS*fLfc«. ISniSifiHg («V 

^m\zLtzm^mf^VX. Jgg^^lmg/m l 
T-iS«IUfc. ClOigaiJBE ( 0 : 2ml) tCl 0 y g ©U 

s:jp^, so-c, 2 2mmsii^^-^ii:xmmmm^m^t 40 

CI8A7AJ (ii:g4. Smmxfi^ 1 5 0mm. O 

6 0 2 4 % (v/v) *md48% (v/v) S 

Til«gWlC^«3!|i±#t-«)7-fe h:z h 'j;i'^^trO. 1 
% (v/v) h "J 7;P*nifgE7k^MT. suae. 9m 

i\b,(D^-:f^\it^<^mvrz2m<D^y^v. trti so 



56 



8 J («J^S!fK««]l 8^i-) RZJt ITRTS 3j 

$<)3 3^) •tta-?n<^*^$^:iJSb;^c'#. 20 

Om1©0. 1% {v/v) h'J7;P*DBfSESr^tr5 
0% (v/v) 7-feh::.h'J;i'7lc^?e(c^«?Lfc. ;itl 
e©^:/^F)§?«^yn7=-f >->-^r>-y— ic^L. ^ 

n'en2 omm^x'Yzymmmi^mvft, 
TRT 1 8j *ie>{i. mnwzi^n^m^mm stc* 
•TT 5 y mmmf)<s * fc'^^^^ f r r t 3 3 j *^ 

[0 13 4] 

[iiM^je] <hUAD-xjiiaies^<&n-F-r-5DN 

A) 
[0 13 5] 

[*:ffi«*y6-i] (jte^^-f :/7'j-©fpisa:^«) 

Xtf— ->-XS34 (PERM BP-6 4 5 0) ®al 

^Tm(Dtiir)^^]^-zm^^rzz.t&.!f\-\tmmm3- 1 

tCfE«©^fr T =3 D - - A-f y U y-r if- V 3 >S 5: H 
^.^ I 2 71)312 0#i©T5yK*^&fj;^.E3?iJtcS-D'li 

Tft^^fi^Lfc, gH^j«ir*5ttsiE3^j#-^3 itcs^-rm 

"P] ATPRJ^T4 7}5"J^5'U:t^F=^^'^— tfSfflli 
THfiCfls^^LTiaSLfc. MA^-syn-ytglWJttA 

[0 13 6] IISS«3J3 - 2©:^mirLfc7!»«oT, JLfiHT- 

s*?Lfcj^ssE«i«^it))iaift;iDNA&aaib. ^iijg 
^i-«TLfc. ^m(Df^s^\zm-^^i¥0XLrzmmmmt&m 

0 5 tS^Lfclllig^aj 3 - 1 7!rM 3 - 2 T»fe*E^^ 
DNA rpGYlJ (Om-^t—WcVtz. ^UT. 0 5 »C 

^^tl-5J;^IC. *l|]ffi0iJtrJ;2)i^^feADNAtt. 04^ 

^n-Ff S«aBB5iJ<£. ftiJIS»5gPs t IRZfKpn 
I fCJ:SS^gPfiCDm®i^2. 2 0 0^a***^eJiC-5^ 

ifex.DNA ITpGYlJ Sfflt/^T. d®^!^© h- U'A □ 
-Xifigt»fgSrn- F-rSDNA©i^SE5>J©.«?®£S:ji 

[0 13 7] 

mmm e - 2 ] {tg^ie^ijwsfgE) idse^j 3 - 2 ©:^ 

feT^§fc«a^ft^DNA TpGYU #ftlcL.;t*i 

saisB^ps t ix^±\zmitLrz, ^i^tMi^s. 

jl1t©T;ya-xy;i/«Macl!)ffi&ffli,iT. ^fig^tlf:: 
i^3, 3 0 Oiga*t©DNASff«-^^iL. ^eX^?nfc 
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*tj5. 2 0 0:»a5l*ODNAWM-$:!HliRL/c„ [giRLfc 
->;;^xAXiS:>cMffitt rxL 1 - B 1 u ej t**JK«te 
D-xafBI»5S&n-HT-5ifiSE?iJS^trif<j2. 2 0 

0 ^mm^'its:i>mm.t:-^m-ri> c ^ i&^fejri o mm 

L. rpGZ2j t^^Lfc, CCT?f;t, ffi^;tDN 
A rpGZ2j *i#A^tlT^C-5}gKte^<^^ fGZ 
2J t^'SL/fc. 

[0 13 8] ffi^^DNA ITpGZ 2J ODtfiSE^iJ^:. 

DNAi±. TJl'Xa/N'i^^'— • Xbr-->— XS 3 4 (F 
ERM BP-6 4 5 0) lcS3tE-r-S. BH3»JS»r*5lt'5 
BE?iJ#^ 3 2 (CTK-r, 2. 2 1 8mS*f*^e>fj:-5Ji*E 

l5L.fcT^/^BB?'J*3- Hb#S*)©T.S>ofc. CCD 

i^Lfc, ^(omm. BH5ij«tc*3it^se^j#^i 4. 1 5 
Rati eir^f TsygsiB^Jtt, iB?iJS#3 

^2 9 871)M3 1 7#S2fcO;S3 1 7!»M 5 0#B«©7 5 

/m^mt^±\z-^vfto si±<Dcn^, mmmsx- 
^mmm^3 2\zmmLrz7zymmm. rtiit>-^, m 

^. *fc. lJ4Jt®;it«, ^KP^ii. TJU7>DyN-i7:5' 
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— • Xtf— 3 4 (PERM BP-6 4 5 0) 
(CiJl/^TtS. K^im{C*3tt-5>iEa?iJ#-^3 2(C^T:teaE 
?lJ{C*>tt2)^4 7 7 75M2, 2 0 1 SB©l£S*>e.JiC-5 

E^ij. -r^j:*5-6. mmmm 7\z^-ri&mmmiz^o:3 

;1DNA irpGZ2i ©«jfia01 2lcSi:«6T</i-5. 

10 mo:)»m<D7^ymmmL^. mmm3-2izmcx]t 

T, #M^7-2 9 8 8 8 O^^ifd^S^^tlfcTJUX 
DAi'^- • Xtf->'-X*Q3 6 43l5©fc<D, i^^jp7 
-2 9 8 8 8 O^^^fCM^^tlfcU Vf-^A • XhT— 
v-XM- 1 1 S^W'bO. mm^B- 3 3 6 3 8 8# 

^i^mzWi^^t\rz7.)vy TtanT. • 7->K;^j;i/^U':7x 

ATCC 3 3 9 0 gfi^OfctORO:. fl^^#ffFW0 9 
5/3 4 6 4 2-^^#lcS*;^ftlfcX;i'7;j-OAX • V 

NAt^— X rvx>A>i' (GenBank) J 
^tl-e*n®Ti'-lr->3 TD 6 3 3 4 3J . 

rD6 4 1 3 0j, rD7 8 0 0 1 J S.?/ rD8 3 2 4 
5J1 tCJcOA^-r-SdifeT^-S. :*to?)nfcffl|^ttS: 
S 7 tCS^T. 

[0 14 0] 

[S7] 
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Artbrobacter sp. 036 (D63843) 
Etlzobiaa Bp. H-ll (D78001) 
SuIfoJobas soliBtaricas KMl (D64130) 
SulfolobQS MeidocBJdarius ATCC 33909 (D83245) 


5 9. g 96 
5 9. 1 96 
3 7. 7 96 
3 6. 0 96 



[0 14 1] *7l:*-rJ:'5tr, ||J£«SJ5lCJ;^>:i©5! 
->-XQ3 efi^WB^iMfciSi'iS 9. 9%i^i37 

hb-AD-xaistas^**. mmmn9iz^-r7s.ymsi 

mizntVTe o%jjui(D=fflptt^*-rsT5/®?E^j<& 

IH5"J#-^9 0T5 ySeSH3?>Jf'*5tt?>^l 4 8 7iM 1 5 3 



SB. ^ 1 8 575S1 9 OSB. ^2 4 87!;M2 5 4# 
BRt;m2 8 57!rM2 9 1 #§©7 5 
40 IC^^>n-£.<i::fel3. @H5<J#-^1 OTliS 1 3(7)7 5 /Kffi 

m^^^7^ ym^mtvx-^mLxi^^^, ±mxit^ 
(DmMitvrz4mm<Dmmh. vi-rn=b, ^-n^^ti^ic 

■r -5 gR^}- cm e> ©gP^^ 7 5 y BSE?IJ L T t/i S , 

*ni-r^l=b*ilLT. h ^An-xflfjt^&^-r-S 

i^Jl.=i-XS-&S3JU±«)*ffi7ctt»lSt*lt-2> h U-A 

air*iit-5BS5«j#^i oRt/i 3tc5^-rsp^i-7 5yKE 

50 mi!>mA^^i^moy^m\zmt>-:3X<<^^Ct:fyi^m^tl 



[0 14 2] 

T. lli6fi»l6-2©:!^ST#fcJiaift;^DNA TpGZ 
2 J 1 0 0 n g <i:S:KJ$:STg^b. teWK^W^JD* 
«llig«»lJ3-3lC5pi;TPCRSr^T-Q/to PCROJSa 

mmit. 9 s-c 1 ^[j-mo5^, 9 8'C2og>m. 7 0*C3 

0S>WRt^7 2'C4^!j-WS:2 5-y--f S«tr7 2'C 

fc^H^lHliRLT. 7 0 OifiS^fWDNA^rlffc. 

C:ODNA<J:. i^i^ffiiJK^^E c oR I -C^Wb. 20 
iiiS TDNA Blunting KitJ *fflV>T¥ 
«ftLTt3l,ifc-7r;P^v-TMr^5;^5 K'Ki/^- ITp 

KK2 3 3 - 3J ii^M&b. il^«7l'y'-->3 >ffi 

T«f^UT. ±fE©i!if) 1,70 Oifia»©DNA7&^Jf A 

$nfcMi^X.DNA^f#fco f#^.nfcm^X.DNAS:jl 

NAtt. ffiJ^J^WE^iJS^ 1 7 JcSS-r^SE^iJlciitt^ 

3' *^ic5' -TGA-3' -v^-^n^^mwimif^H 

rpGZSj t^^L-fco iy,-hl'5^bfcMJfe;^DNA 

rpGZSj (ommtmi 3izmtsbrf^^^. 

[0 14 3] f&ifk^T>NA TpGZ 3J ^ftlrbfc 

(ATCC 3 3 5 7 2) (C#AbTJ^Kfe^#:<&# 
it. »fA^-5J^^tetSi!^J;t), &-^(D7JVt)V -SDSm 
llJ;ODNA*JSWb. JfimStlfcDNA^t FpGZ 

3J1 x'&^^t^'^mzhti-A^^xmm.L. mmmmm 

nki^^ rGZ3j ii^^bfc, »r<L.T, ZLoy^mnh 
W/ND-XjSg|^^$-rJ- H-r-SDNASrSAbT/tt-S 40 

[0 14 4] 

immm6-4: (DNAt:mxL'XU^mn^^m 
mmmzaii^^wi^m^ 1 7 ic5^-rissffi5>Jt*5ij-2) 

5' *SffiRtX3' *^a55^®E5>J»cS^tiT^t#^fi)tL 

tz, E^JS^3 5RD^3 6{CS^-riftaEJiJ©^U::/5?^ 

■:r^^-7-ti.xm^^rz:Lii&L9yitmmm6 - 3 tmu 

IZLTPCR?&?Tofc. PCRS^jtbTODNA^S 
ffiJCb^c*ni@iiKbT, )^ 1 , 7 0 Ott[a*f<7)DNASr 50 
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c:©DNA*fWK»mXb a I RtJ^S p e I 
Bf bfe^. cnt. fdlS^SgX b a I Rt/S p e I -^r^ 
eA^bsb^WLTiJt^fc. HJS^ajs - 4 (D^^xnfzrf 
7X5K^i7:$'- rpKK4Jl iS:. ji^W^-f^*— 

f^LT. ie3^mic*tt5E5>J#^i 7(rs^-rig«BE5iJ* 

■^*-r«.ffliS^DNA<&f#fc. »f< LT?i=fcia*fe^DN 
A?: TpKGZlJ t^^Sbfc. 
[0 1 4 5] ||JSfi9J3-4i:|^«l(C. r:^— 

iSlADNA FpKGZ U IC*5tt-2>E^iJ#-^ 1 7 
E?1J(D5' *i«±SiEei5^®:teSE?'JS:5Sc^Lfc. ^feT. 

T'^XSH-^i'^- rpKK4J (DigSE?"Jf-ap*l'^T 

tr L *u i^t^ ^fig L fc. E?"]^ tr i5 tt E?^J## 
2 6BlD:3 7tC^-rjyiaE?'J«:t'J::fX57^:t^H£-. 
^fMtUT, JiCT#fc*atfex.DNA TpKGZlJ * 
^^n^nfflt^fcdiU^ntiv IISSCSJ3- 3 tP«l(::LT 
PCR^frofc ( r^lSPCR-Cj tUp) . dtl 
<hMfTL-T. •t:>X-/7'f •7-&D:7>?'-t>X7^^'f 
■v-i:LT, E^iJStc^sltSE^'JS^l 7<D^SE^Jtr 

(C*3tt^)E^J#^ 3 8 S.U:3 9 (C5^-r:SSEa?iJ©^U =f 
Xi7U':t5^F^. ^StLT, JilE-eftfcMift^DNA 

fpKGZlJ &-en-€tlffit^feC:i:£ti1-«. 3 
-3<>:Il«lcLTPCR^?Tofc ( r^ig:PCR- 
DJ tl.^'S) = lllgPCR-C(D^ti,*:LT(^DNA 
S:«ffitcLfc/&^^T15}iRb. i^3 9 O^SjRfODNA^ 
^lg:PCR-D<DSifetLT©DNAS:«fe»r 
bfc*^t,ilEliRLT. iis^5 9 0:KS?:*C3DNA^t#fc, 

[0146] ^StLT. ^ 1 g:PCR -CRyC^ 1 a 
PCR-DW^ife<i:LT#fcDNA®g^#j^, -fe:>X 
:/5'f7-iLT. lgl&PCR-CTffltifcE?'J«»: 
45lt^E^J#^ 2 6 tC.^-r:feSE^iJ©:t U :J J? ^ U^f^ 
Y-^. ^tz. 7>5"-tr>X-/5'r-7-tLT, ^IgP 
C R - D Tffl 1/ ^ E^'J« IC *3 It S E?'J#^ 3 9 fC 

«. lljSE«aj3 - 3 tl^^glCLTPCRSrffofc ( 2 
SPCR-Bj iil/ip) . :i<DPCR©]gi^iLT©D 
NASr»)*{CLfc*Hi|pliRL'. i^<)9 5 0^a*}©DNA 

^mz. . 

[0 14 7] ^2g:PCR-BOIifei:LT#AcDNA 
Sr*JIS»^Ec OR I T'«)WL. ^gSH^TzmZ 7 
*f<ODNAS:afelcLfc5&it»liliRLfc. — iErW 
/5:ilE^;^DN,A rpKGZ IJ S'fWES^Ec oR I X 
^IgfL, *^L;tl<)6. 1 0 0:*a>t^(DDNA^l^ffiir 
Ufc*Hi|5)iRUfc. im^cODNASril^ro^-ry-v 
3'>ffi»CJ:0aigL. mt^Mi^^fSmtzLtzm^^i^L 
X. ^2g:PCR-B<7):g#lS3l5(0«<]2 7 OiSa^fcDD 
NAS:-&*-rSiSaJ!feA.DNASr?§fe. ffi^Wv^^^^^v 
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7 {r^^fliSE^tJRZ/. 5' -TGA-3' T^^tlS 

fc, »f< LT»fc:*a^^DNASr rpGZ4J i:#^L 
fc. 3&*3. ilftife;^DNA rpGZ4j ©«ifiJS, BE5IJ« 

3 J ®«jS<i:IIM6<)tC[^-T^^. 10 
[0 14 8] iffl«i^DNA fpGZ 4J SSitSO 
±mm:3>\:if->hmi& TSMH? l - l 8mu t Sj 

\z'^m\zLrzmmxvxmKm^i^^mz. m^mm 

U^W^<0m-^(r>7)ltl ij - S D S tele J; D DN AS^JS 
tBL. am^nfeDNAdi rpGZ4j Tfe-5C:<i:<£« 
fel3Lfe*toT«^L. SK}^SIteg|flr& rGZ4J <h 

^ :3 - H -r -5 D N A ^ # A b T75t -5 fl^Mte^ft: 
[0 14 9] 

[0 15 0] 

[i*M«3j7-i] {7JV7.an^^—mm^m'S:m^^^ 

(PERM B P- 6 4 5 0) S:. |gffi^J2 - 1 

\zLrz-A^-:>x, y7-y^>^-x'^7 zmm^mvfz. 
m. (^B*^*»5t^ttS!, r5-^4^j ) xmmvT 

■b'^mL, BfSi^rirz±mm8. 5 iSrHliRL. 30 

mm^mtz. m?>ntzm»mmm<ohu/\n-xmmm 

^Stt*zil^L/ci:C:5. ««!^lm 1 SfeD(c«lflE•r 
-5^:. i^o. ss^^ffD^mmmismmtti^nrz. 

(pH7. 0) \zmmm. mmmm^zML-Trnvi 
bfc. m'ititzm^p^m^, -i^ty^mmmm^mz i 

mm (HS<t^»iC#*tS!, iffiS^ r-tntf-XPP- 

DAl SyjUj ) *ffit,i5:^)*lC2pl;T'1':+>3^^^*5 40 

mm\zMbTmviL. ^(Dmvip^m^m'b^mvxmi$. 

5 Om 1 <i:b^cC<i:t^n«, HM^aJ 5 - 2 iC^^ro^zK 

6 5 OMy;pji ) *fflt,is:^fet*i:T^*tt*^Ai' 

i^^^iRLtz, ^iRLtzmmA^4 5X:^m^R^6 ox: 

^m<oti^m(0'pumzmmm&f:m-r^:iiit, ph7 so 
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*}Sc7)gftttticSjgpH^&#-r^ci^BiigL/c. m< 
Lx, 1^6, 4 0 om&(Dz<D^mo:>hu/\n-7.mm 
mm^mz. 

[0 15 1] 

mmomm.) ^mm? -KoysmizLtzA^-^x, tjix 

DAi7 5'— • ;^tf— i'— XS 3 4 (PERM BP-6 

4 5 0) ^mmvrz, mmibi \ ic**lti o omgro 

31® «^ t |S| i:^fe«=TT«S|ife Sr 2 4 ^Wjaa L TM# 
<£«i[^Lfc. :iCDilf*:«^!feSrl 0. 0 0 0 r pm©a 

?l#i^#l^iS0iJ 7-1 ©:5rteicL;rc*toT. »r*>-S>«#: 

r-tr/t bT-XF p - D A 1 3 (=S{t^»S^tt 

^m5, 5 0 0^&^tS^<DX'&-otz, m<VX. Z.<D 

^mm^Wyt'&mm.^iSMmx.ibmz v w/\D-xis@t 
nn^-^^r^mmn^mz. 

[0 15 2] 

[SI)6S^J7-3] <}^Kteg|^^ffll/i^P^WiSjt> 1 
6g/i #U'^::^h>, iOg/1 »#x^xRZj; 
5g/l lfi{t:hhU'i'A*#tr7K^?g?^5 0 Om 1 ^ 
=^I77X=I(C 1 0 Om 1 Atl, hi7 Iz-yT 1 2 
l-CTl 5i)-^1$!lSL, ilMe<)trpH7. 0 

iaiSLfc^, 7>tr>'U>:^hU':7Aigl 0mg*4Efi 

e<jic^jioLT}is«c«tt*sii![Lfc. :l©^K<^:«^^^llcllig 

37x^x^2 ommmm.m.nmmi'rzh(D=&mmmmt 

Lt, :;^iri o i^7t-;*>3'-(c. s^^fcffit^^fc 
©a:R-iafiR©««t*a««<^ii^ici^i;T7 imss 
L. m^m^^7 omimmv^ mz ommmm.mwm 
m^Tzo i^iitifzmmm^^. '^mizvtzm^ &'L-^ 

(pH7. 0) \zmmv. e«K«aaLTMft:* 

L. ■i^'bizm'b^miz^KiTm'^i^^^L, ±m^ 

(pH7. 0) izMLxmrnhtz, m^f^m 
^iHiiKb, miRi^tzmi!)^hi'/\a-xmmmmm^^^ 

i/^T«, 1 m 1 ^;tOirJfeg-r'i>i:i^<)0. 5*te 

[0 15 3] jttfBgtUT. X K7#'>?-> • i7D--> 
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^ ' v-XxAXSS:*:»» rxL 1 - B 1 u ej 7 

}^»fetJl^ irGZ2j *^CO^^©KUAD-7. 
[0 15 4] 

(ll]S60il7-4] <?gKfeia<t:&ffltJ^»J!lOSji> H 

]^«aj6 - 3co::^j*T»fc}gSte^# ITGZ 3J 1% 10 
(w/v) VJH — 7,. 3% (w/v) 7}^'J^yh>. 

1% (w/v) rs— xh p I Gj (7itt f— 
S«c^^tt«) , 0. 1% (w/v) «?SE-7k^:*j 'J 

A, 1 0 0 jLi g/m 1 7>tri>U >Ra^7K;5^e.?i?)?iS* 
J^itt (pH7. 0) ■^Wi^^tzZ.h^Amt.mMmi -Ziz 

^tlTt^fc. C©±j»$rl|]66^«J5-2lriS«(D:^fe(cL 20 
0*C*jgSco|gfflcDit3S^(ca5SCli:RDt, MilpHd^p 
[0155] 

[SIM«>iJ 7 - 5 ] <}^Kteift^*:^ffll,>>l,PSg(r)^iit> H 
M^aJ 6-4 TG Z 4 J HJS 

0lj4-4O::5ffiT«||Lfc. »?.nfc««i|&S:i@#S[J!l 

±«4'® h D-XjSll»mStt^aS^ U t d 5 . 

«f«i^ 1 m 1 ^fc 0 »rtftJ|-r-5 t*<J 2 5 0 
¥fi[S^$nTtifc. c:cD±«$|?]5S«a| 5-2 Jce«© 

;1J.-D6 0'C*jSI©ieHoi'ia«i::*-5i:ii:Riyt. Sji 

pH75ipH7*«i©iS!tt«JZfe*Ci:Sr?6SLfc. »f< 
[0 15 6] 

[leSS^iJS] (HSOjBit) 40 
[0 15 7] 

[^J^^aj 8 - 1 ] <#Nii7c14«S!a-^^ V ^ -7 :/cDSiI) 
JgS6% (w/w) G3«#$»jiJm^3!)Dl^LTlSi^tLfc 

pH4. 5. fflfi5 ortciBSL. mnm&'ifYu. 
^rcD2, 5 0 o^iiro-f yT5 7— ifsspj (t*5C^a# 

*ti^S:pH6. 5(CiaSL., 1 2 CCT- 1 0 h 

o, ctiii. mmmm^i s^fzoi 5 o^ero^iuM 

a -75 5— tfJilJ (y# • /Jl/T'wXi? • -f >yx h 'J 50 



-®. ffia* r^'— Ts— JU6 oLj ) ^m^T2om 
Peisit^^-yrfc. ;i<DS/i£;*fe^ 1 2 o'CT2 o^j-m^f-— h 

5 3'CST?&a)L, pH5. 7 IClBS 
^, llMaic*ttJ$L-:^-p. iSSt»@Jg»l g^fcO l^e 

AT 9 6^mRlt;$1tfc. »f< bTftfcSits#|&9 7*C 
T3 05i-WiDl^LT»^^^e^-B-> ?^»L. ^giSLfc 

[0 15 8] DEdt2 4iffi<. #^M5ctt«KchLTa 

- if)^:! •>)[, A D— X . a - h ->;u M/- a □- 

^AD-x*Hfl^^^;t0^tl-€tll 1. 5%. 5. 7 
2 9. 5%, 3. 5%Rr/2. 8 Sg-^tT^Stt^ M 

[0 15 9] 

[l^iffS^J 8 - 2 ] (*S7ctt«K#*->? :^(DSjft> 
fifi3 3% (w/w) COi'S 
0. 1% (w/w) tifeSj;'5C^SE*;i'>"^A*JD 

pH6. z\zmm.^. cnic. ai&sj^^j-^fco 

0. 2% (w/w) ©?^{t^Q;-7 5^— tfSlJ (/d^- 

y;i'xi'X57 •'f>yxhg— K. fss^ r^s^-^s- 

;P60LJ) S:3!)PXT9 StTl 5 4J-WSJtx$-e-TiR«» 

^SS^tLfc. 1 2 OrTl O^M;*-- 

jSI»H}^:«-l g^fcO. l#fi[<7)->i-Ht^X • 
Xiy -y U SJfc-T)!/ h^:*-^:t-X^fiK7 5 7— ifSiJ 

(»iC#it#Jl^#5{t^W^HJfS) BLt;;2*fi:cD^]5g«aj 
4-2 ©:;^ffiTf#fc#a7c1t«M^fi£P^^J!jpAT4 8 
l^raSJCpS-B-^c, ^I^M^SJTxifelC. jgi|»@fg^i-l gS 
fcO 1 5*{fl:©a-75 5— tf^J (iffl^t^iS, iffiS^ 

ra-75 7— tf2 AJI ) i&SDA. 6 5'C-e$5{-2^ 

fflSJt;$-a-fc^. 1 2 ccTri o^i-w^-h^ix-:/ 
igSi^7 o% (w/w) (oi^^y/^m^^mBmm^^ 

tz0¥]9 0% ©iR*-C#fc. 
[0 1 6 OJ DE!&n 8. 5t<£<, ^^STCttttMtL 

Ta-i';i'ri>';l/H U/ND — X. a h- >-;u h l^A 
.□-X. a--7;Ph hU:t->;i/hL'/ND-X, o-^;U 

)Uh U/NP-X€:HJt^^^a;tt)^tl^*n9. 3%, 3 
0. 1%. 0. 9%. 0. 8%RDJ0. 5%-^tr*S 
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[0161] 

immm S - S ] <#S7ctt«ScDg[jg> h h u ;t 
^i-^«stioD2 0 % (w/w) TK^^fi^^n-e'nir. MTctt lo 

2-2 <D:^ftT?&fc*jS7Ctt«S^^«»3il©»iS8IS* 
SD;1. 5 or. pH6. 0T4 S^Kf^ffiSti". ^n-?' 

— X. o-VJUh h U3r->;l/h UAn— X. a-^)Vh 

y- h h U'AD-XRyJa - h'^>^:t->;P 

n. nm\z'^-DX. mmz^^mm^m. m.m. safe. 

ffiiS^S rxT- 1 0 1 6J) ) ^ffl^^-5;^J^A^D 
tL, sgfSiffitLTS SrOMTicSrS V>0. 1 3 <DS«£M 

(w/w) e^jb£D^tHjg^'en^ns3ib;t, «®Lfc 

M^nmo^Wi. *»^L.T. i^S9 9. 0% 
i^±COa-i^;i/rJ v/Jl'M/'AD— X, a--^)Vh'y)l'h 
U/ND-X. a--v;Uh hiJ:t->;i/hU'AD — X, a- 

h 7^ h 7 * h U A D - XRIX a - v;H- > 
;f ->;U h U'AD-Xt»*&?§fc. 
[0 16 2] K*Eft©#®5ctt«»Sr^i^. DE(^ffi«) 

Tiat^::tie.(DSffi,«, s^efe^sj, aKescS^j, 40 

[0 16 3] 

[|IM«»J 8 - 4 ] <#^M7ctt«IS^^3:JiKStt«»*C5SJ 
Si) 020% (w/w) 7Kj§J£<£lSSb7t. ;iOD7K^aS 

ir, v;n^/'s>5'3}--x@®^J-i g^feo 2*{a©j|]ffi 
01J 4 - 3 (^:^^Tt#fc#a7ctt»K^fiX^^*J!ra;t. 5 
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[0 16 4] ^CD^. 6 0'CT-«EEL/j:*t^BJg4}-SS 
if*)7 5% (w/w) ^TSi^U, a^StbXa-T;!/ 
hh'J:^>-;l-hWAD-Xi^S<£-if^O. 0 1% (w/ 

U:t>';L-h L-AO-Xiteia^it'L'^SST-lEliKb. ^^^.tr 

[0 16 5] DEd^O. 2*}Kt@feTffi<, ^MtcI* 
Sfci9 9 9. 0% (w/w) JJ^±^tffi-a-i*CD*iS,ii. 

s*5feAiSfd, sMefeAJW. ^jesij. iiia?^aij^t<i:tLT» 

[0 16 6] 

[|g)!i6«sj 8 - 5 ] <-&7i|ciKfthW\P-X©Sii> 
^nn->as«&^3 0 % (w/w) (c;j!:-5i'5tC7K4'tcS 
SSSStC^K^^^Pv-^^A^G. 1% (w/w) JJP 
Xtz. pH6. OtClBM^. M*»@J^^^afcO 0. 2% 

(w/w) ®?g^tMa-T5 7— (yii^ • yji/T^w- 
xi'-oyxhu-s. SSift« r^'-TS-jveo 

LJ ) SrSOA. 9 S-CT'l 5 4^WSJE&$-a-T»«&«:«Jft 
• J^ftU^Co »^tlfc»|&}£{t?K* 1 2 Q-CTS O^J-M 
^-Vifi'—yX^tdSk, Sl-Cf-J^^L. pH5. 7tC 

3 0 0 7 7 5 7— fcfiSl (ttSC^ttttM^'^fb^ 

W^mS) . 2mtew->i7o-7;i/hx=^rXhu> • 
*yh7>X7x 7— If^J (*fcSC^tt*|:M^«j{t^W3?E 

n^fS.mm'SLis. 1 om^s^njs^j 7-1 (Dy^mx-mz 
hUAD-xiSRt^si&JnA. 6 4^wsjts-B-fc. 

(DK!^.m^9 7x:x3 o^mumLxmrn^^^-^it-k. 

^. 5 o-cicianL. g^fcO 1 O^firO 

) $jSaAT2 4^WSJie$-&fc. »r<LT 

f#ytSJCite^9 5t;T-i o^mijpi*LT»?g^^s$ 

L. Hfl^^J-JS***! 6 0 % (w/w) ^T«i®LT, HJ^ 

53-^^0 h l^/\D — XSr8 4. 1 % (w/w) ^tJ->^ 

y^^mtz, :i(Di^^y:r^mmTX'mm^m&^8 3 
% (w/w) (csT-jgaiL. itatsicto. v^-j/yo 

^a{I?*LTi^0. 1% (w/v) ©-^TKiSS h A D 

-X^@S<t LTi!n];^T^i<]2^raitJ^i!)SLfc. ^lUt 
h U/No-x^S'L^^BITlEliRL. ^j^ttCDjKTJfct.^^ 
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[0 16 7] rnxs^iz^m^^^^-r. m&^^. 

[0 16 8] 

[mmm s - 6] (Mtk^^ h u/va-xsr-^tjigfiit 

ffi- 3 0 3 5 OmmHg©^#-C. *<j7^Wff 

;^€-9 0% (w/w) iii±^tf^stta*^t#fc. 
[0 16 9] U/ND-XICH-^TKifeWTK^J-S 

ms,:si.zsmm^iitci!bii-r^tis.05i^~fsttmmizm^ 

[0 17 0] 

0. 1% (w/w) i:;i£SJ:-5tC^SE;^;U>"^AS:iDx. 

pH6. OICP^L, cntc. 2S*&H?^^i-afcO 30 
0. 2% (w/w) cDffiYt^a-T5 5— tfSa (/JJ^- 

JU6 0LJ1 ) ^SD^, g s-CTi SiJ-WKiE^-a-, 

3 0:^^■fe^7^- hi/^-ybyta. sstJcj^^L. ph 
'5. 7(3iBSL. |BijafttciKtj#L.t3o. ;inc. »f&H 

A2 0 0LJ), imi(L<Diyn.-\i=E-r7. ■ Xy-y^x. 

k^js^^ i: i: t> (ci^ 6 *i4(D hu/\ n-xmmmm^ 
-^^•r^mmm 7-2 (Dyjmxmftmmm^m^x 7 2 

Stt^^fflt^^aJifeMSSU^'f :t> 
mmi^ms.7 0% (w/w) cd->7>>:/*. m^h^.^j- 

[0 1 7 1 ] *B^(iHJg^>^fcO h^/^D-X^&3 5. 50 
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2 96. a-i^'^l/nxJUhUAD-X^ 3. 4%. i^'JUn 
— XSrl. 8%. t;!/! — 7.^37. 2%. VJl. h h "J 
:t— 7.5:9. 1 %45 h 5^ h 7^f-7.a±C0:<J- U 

::f«tS:13. 3%-&:»UTt30. *5^d^T±S3!i-H- 

[0 17 2] 

[|lig^aj8-8] (il^^SM-AD-X^^tJ'i^Stt 
*»*OSSitt) 7 (»S:#tt#ll^tl^t#:W3!£3r 
Si. ffiig'g TEX- I J ) ISS^^TKI 5SfigiSIC:!)D 
f^^^b. fflflfSSt:. pH5. 7lrS8SLfc. Jin 

«»J7-4O:^ffiT?»fehUAD-XjaBtB3!iSJ!J0A. 4 
8B#&1>5Jj:^-&)t. Slitsife*9 7'CT-3 O^^WiOl^LT 
sot;. pH5. OlwlS^S. i^JL-n 
IfSiJ (±;y-fe:*{k^ilissi. igffi^ r//ji.n5^ 

^ i^izA ommKm^'itrz. m<LxnrzM.!t^^^9 5 

■CTl O^MjUpf^LT^^^^SS-ar, }%&L. ffiilL 

(w/w) ^x-mmLxmrn^^tio hu/\a-x^8 

2. IX-^tJi^yy^^mz. 

[0 17 3] cKDi^^yzf^mmms- 3 tmrnizL-x 

ti^Ai'a-^hifyy^-lzmL, mm^^fzK) hu/s 
P-7.^$<J9 8% (w/w) ^t;iii^i-i&«gjU. mSET 

X'mmi-tjif)^^@m^mmi^8 5% (w/w) ^th^ 
LT>'5->y^»fc. co)'^^-y-y\z, ^ommizML 
xm2% (w/v) (Dii7K«sahUAD-7<£aatL 

TSP^. JS*^L7&;die 1 2 0-CT5^Kll^^. 

h(C:a-ffiL, 1 0 O'CT-MJE^JSLTi^a 

wwmiz^oBVf'hfztc^, iKa<k^ii!*»7 o%oD*i7K 

UAO — 7,5^tr*»-^*iii^0. 3% (w/w) 
[0 17 4] M//NO-x(c(t-&7Kt)ro7K^J-£ 

izm-^mmx^^. 



69 



[0 17 5] 

-7.i&mmm(D^M.\zm'zs<ty(DT-$>^. z.(D^m(Dm 
mm\t. m^^i. m:^^^mm^m±T^u^^(Dmm^z 

mBmtLT(Dmmm<Dmm\zm^Tmmx-hD . 
DNA^mxLTU^mM^i^i^^mi^^^m'^\zh. c lo 

m\zm^^^z,tt^x^^. ^iDt)ifir. ^M^^m^mz 

BB^J#^ : 1 
SB^'JOS^ : 756 

Pro Ala Ser Thr Tyr Arg Leu Gin He 

1 5 
Asp Ala Ala Arg He Val Pro Tyr Leu 
20 25 
Leu Tyr Leu Ser Pro Leu Leu Glu Ser 

35 40 
Tyr Asp Val Val Asp His Ser Arg Val 

50 55 
Glu Gly Leu Ala Glu Leu Ser Arg Ala 

65. 70 
Val Val Val Asp He Val Pro Asn His 
85 

Ala Asn Arg Trp Trp Trp Asp Val Leu 
100 105 
^ Tyr Ala Asp Tyr Phe Asp He Asp Trp 

115 120 
Arg Leu Pro Val Leu Gly Asp Gly Pro 

130 135 
Val Asp Gly Asp Glu Leu Val Tyr Tyr 
145 150 
Glu Gly Thr Gly Gly Gly Thr Pro Arg 
165 

Tyr Glu Leu Mel Ser Trp Arg Arg Ala 
180 185 
Arg Phe Phe Ala Val Asn Thr Leu AJa 

195 200 
Arg Val Phe Asp Asp Thr His Arg Glu 

210 215 
Gly Leu Val Asp Gly Leu Arg Val Asp 



( 36 ) mm 2 000-228980 

70 

^mm-r^mz^t. ^^(Dmn^mi^rmmmizn^z 

^xm^^t^iz^^nrcmmx&D. tK±m^mm&^(Dm.- 
^mm ^mmtr^ ^^^^MTtmsmcommiz^^uLx 

[0 17 6] z.cD^m\m< hmmui^mym^mr^ 

[0 17 7] 



Ser Ala Glu Phe Thr Leu Phe 

10 15 
His Arg Leu Gly Ala Asp Trp 

30 

Glu Ser Gly Ser Ser His Gly 
45 

Asp Ala Ala Arg Gly Gly Pro 

60 

Ala His Glu Arg Gly Met Gly 
75 80 
Val Gly Val Ala Thr Pro Lys 

90 95 
Ala Arg Gly Gin Arg Ser Glu 
110 

Glu Phe Gly Gly Gly Arg Leu 

125 

Asp Glu Leu Asp Ala Leu Arg 
140 

Glu His Arg Phe Pro He Ala 
155 160 
Glu Val His Asp Arg Gin His 
170 175 
Asp His Asp Leu Asn Tyr Arg 
190 

Ala Val Arg Val Glu Asp Pro 
205 

He Gly Arg Trp He Ala Glu 

220 

His Pro Asp Gly Leu Arg Ala 



( 37 ) 000-228980 
71 72 
225 230 235 240 

Pro Gly Asp Tyr Leu Arg Arg Leu Ala Glu Leu Ala Gin Gly Arg Pro 

245 250 255 

lie Trp Val Glu Lys lie He Glu Gly Asp Glu Arg Met Pro Pro Gin 

260 265 270 

Trp Pro Jle Ala Gly Thr Thr Gly Tyr Asp Ala Leu Ala Gly He Asp 

275 . 280 285 

Arg Val Leu Val Asp Pro Ala Gly Glu His Pro Leu Thr Gin lie Val 

290 295 300 

Asp Glu Ala Ala Gly Ser Pro Arg Arg Trp Ala Glu Leu Val Pro Glu 
305 310 315 320 

Arg Lys Arg Ala Val Ala Arg Gly lie Leu Asn Ser Glu He Arg Arg 

325 330 335 

Val Ala Arg Glu Leu Gly Glu Val Ala Gly Asp Val Glu Asp Ala Leu 

340 345 350 

Val Glu He Ala Ala Ala Leu Ser Val Tyr Arg Ser Tyr Leu Pro Phe 

355 360 365 

Gly Arg Glu His Leu Asp Glu Ala Val Ala Ala Ala Gin Ala Ala Ala 

370 375 380 

Pro Gin Leu Glu Ala Asp Leu Ala Ala Val Gly Ala Ala Leu Ala Asp 
385 390 395 400 

Pro Gly Asn Pro Ala Ala Leu Arg Phe Gin Gin Thr Ser Gly Met He 

405 410 415 

Met Ala Lys Gly Val Glu Asp Asn Ala Phe Tyr Arg Tyr Pro Arg Leu 

420 425 430 

Thr Ser Leu Thr Glu Val Gly Gly Asp Pro Ser Leu Phe Ala He Asp 

435 440 445 

Ala Ala Ala Phe His Ala Ala Gin Arg Asp Arg Ala Ala Arg Leu Pro 

450 455 460 

Glu Ser Met Thr Thr Leu Thr Thr His Asp Thr Lys Arg Ser Glu Asp 
465 470 475 480 

Thr Arg Ala Arg He Thr Ala Leu Ala Glu Ala Pro Glu Arg Trp Arg 

485 490 495 

Arg Phe Leu Thr Glu Val Gly Gly Leu He Gly Thr Gly Asp Arg Val 

500 505 510 

Leu Glu Asn Leu He Trp Gin Ala He Val Gly Ala Trp Pro Ala Ser 

515 520 525 

Arg Glu Arg Leu Glu Ala Tyr Ala Leu Lys Ala Ala Arg Glu Ala Gly 

530 535 540 

Glu Ser Thr Asp Trp He Asp Gly Asp Pro Ala Phe Glu Glu Arg Leu 
545 550 555 560 

Thr Arg Leu Val Thr Val Ala Val Glu Glu Pro Leu Val His Glu Leu 

565 570 575 

Leu Glu Arg Leu Val Asp Glu Leu Thr Ala Ala Gly Tyr Ser Asn Gly 

580 585 590 

Leu Ala Ala Lys Leu Leu Gin Leu Leu Ala Pro Gly Thr Pro Asp Val 

595 600 605 

Tyr Gin Gly Thr Glu Arg Trp Asp Arg Ser Leu Val Asp Pro Asp Asn 

610 615 620 

Arg Arg Pro Val Asp Phe Ala Ala Ala Ser Glu Leu Leu Asp Arg Leu 



[0 17 8] 



[0 17 9] 



[0 18 0] 



( 38 ) 000-228980 
73 74 
625 630 ^ 635 640 

Asp Gly Gly Trp Arg Pro Pro Val Asp Glu Thr Gly Ala Val Lys Thr 

645 650 655 

Leu Val Val Ser Arg Ala Leu Arg Leu Arg Arg Asp Arg Pro Glu Leu 

660 665 670 

Phe Thr Ala Tyr His Pro Val Thr Ala Arg Gly Ala Gin Ala Glu His 

675 680 685 

Leu He Gly Phe Asp Arg Gly Gly Ala Me Ala Leu Ala Thr Arg Leu 

690 695 700 

Pro Leu Gly Leu Ala Ala Ala Gly Gly Trp Gly Asp Thr Val Val Asp 
705 710 715 720 

Val Gly Glu Arg Ser Leu Arg Asp Glu Leu Thr Gly Arg Glu Ala Arg 

725 730 735 

Gly Ala Ala Arg Val Ala Glu Leu Phe Ala Asp Tyr Pro Val Ala Leu 

740 745 750 

Leu Val Glu Thr 
755 

mm^^ : 2 

m^KDmm : ^zf^- k 
mm 

Asp lie Val Pro Asn His 
1 5 

Ba^J#^ : 3 
iB^J<Dg^ : 6 

mm 

Gly Thr Thr Gly Tyr Asp 
1 5 



mm^^ : 4 

mm<DS^ : 20 

mmcDm : 7^yi 

h/Jt p : (SI 

mm(Dmm:^zf^\' 
mm 

Pro Ala Ser Thr Tyr Arg Leu Gin lie Ser Ala Glu Phe Thr Leu Phe 

15 10 15 

Asp Ala Ala Arg 
20 

[0181] 50 



( 39 ) #gB2 000-228980 

75 76 

mm^ : 5 

iE^ycD:!^ : 20 

Ser Leu Val Asp Pro Asp Asn Arg Arg Pro Val Asp Phe Ala Ala Ala 

1 5 10 15 

Ser Glu Leu Leu 
20 

[0 18 2] 

ffi^J#-^ : 6 
SS^JcDfi^ : 20 

^^(Dmm : H 

Ala Asn Arg Trp Trp Trp Asp Val Leu Ala Arg Gly Gin Arg Ser Glu 

15 10 15 

Tyr Ala Asp Tyr 
20 

[0 18 3] 

mmn : ? 

E^U<^g^ : 2268 

mmcDm : mm 
mm 

CCCGCCAGTA CCTACCGCCT TCAGATCTCG GCGGAGTTCA CCCTCTTCGA CGCGGCGCGC 60 
ATCGTGCCCT ACCTGCACCG CCTCGGCGCC GACTGGCTGT ACCTCTCGCC GCTGCTCGAG 120 
TCCGAGTCGG GCTCCTCGCA CGGCTACGAC GTGGTCGACC ACTCCCGCGT CGACGCCGCC 180 
CGCGGCGGGC CGGAGGGGCT CGCCGAGCTC TCCCGTGCGG CGCACGAGCG CGGCATGGGC 240 
GTCGTCGTCG ACATCGTGCC CAACCACGTC GGCGTCGCGA CGCCGAAGGC GAACCGCTGG 300 
TGGTGGGACG TTCTGGCCCG TGGACAGCGG TCGGAGTACG CCGACTACTT CGACATCGAC 360 
TGGGAGTTCG GCGGCGGCAG GCTGCGCCTG CCCGTGCTCG GCGACGGCCC CGACGAGCTC 420 
GACGCGCTGA GAGTGGATGG CGACGAGCTC GTCTACTACG AGCACCGCTT CCCGATCGCC 480 
GAGGGCACCG GCGGCGGCAG CCCGCGCGAG GTGCACGACC GGCAGCACTA CGAGCTGATG 540 
TCGTGGCGGC GGGCCGACCA CGACCTCAAC TACCGCCGCT TCTTCGCCGT GAACACGCTC 600 
GCCGCCGTAC GCGTCGAAGA CCCGCGCGTG TTCGACGACA CCCACCGCGA GATCGGCCGC 660 
TGGATCGCCG AGGGCCTCGT CGACGGCCTG CGCGTCGACC ACCCCGACGG GCTGCGCGCC 720 
CCCGGCGACT ACCTGCGCCG TCTCGCCGAG CTCGCCCAAG GCAGGCCGAT CTGGGTCGAG 780 
AAGATCATCG AGGGCGACGA GCGGATGCCC CCGCAGTGGC CCATCGCCGG CACCACCGGC 840 
TACGACGCGC TGGCCGGGAT CGACCGGGTG CTCGTCGACC CCGCGGGCGA GCATCCGCTC 900 
ACCCAGATCG TCGACGAGGC GGCAGGCAGC CCCCGGCGCT GGGCCGAGCT GGTTCCCGAG 960 
CGCAAGCGGG CCGTCGCCCG CGGCATCCTG AACTCCGAGA TCCGCCGCGT CGCCCGCGAA 1020 
CTCGGAGAGG TCGCCGGCGA CGTCGAAGAC GCGCTCGTCG AGATCGCCGC CGCCCTGTCC 1080 
GTCTACCGCA GCTACCTGCC GTTCGGGCGC GAGCACCTCG ACGAAGCCGT GGCCGCCGCG 1140 
CAGGCCGCAG CCCCCCAGCT CGAGGCCGAC CTCGCCGCCG TCGGCGCAGC GCTCGCCGAC 1200 



[0 18 4] 



[0 18 5] 



( 40 ) !^m2 000-228980 

77 • 78 • 

CCGGGCAACC CCGCCGCGCT CCGCTTCCAG CAGACCAGCG GCATGATCAT GGCCAAGGGC 1260 
GTCGAGGACA ACGCGTTCTA CCGCTACCCC CGGCTCACCT CGCTGACCGA GGTCGGGGGA 1320 
GACCCGAGCC TGTTCGCGAT CGACGCGGCC GCCTTCCACG CGGCGCAGCG CGACCGCGCC 1380 
GCCCGGCTGC CCGAGTCGAT GACGACGCTG ACCACCCACG ACACCAAGCG CAGCGAAGAC 1440 
ACCCGGGCGC GGATCACCGC GCTCGCCGAG GCCCCCGAAC GCTGGCGGCG CTTCCTGACC 1500 
GAGGTCGGCG GGCTCATCGG AACGGGCGAC CGGGTGCTGG AGAACCTGAT CTGGCAGGCG 1560 
ATCGTCGGCG CGTGGCCGGC GAGCCGGGAG CGGCTCGAGG CCTACGCGCT GAAGGCCGCG 1620 
CGCGAAGCCG GCGAGTCGAC CGACTGGATC GACGGCGACC CCGCGTTCGA AGAGCGGCTG 1680 
ACCCGCCTGG TCACGGTCGC CGTCGAGGAG CCGCTCGTGC ACGAGCTGCT CGAGCGGCTC 1740 
GTCGACGAGC TGACGGCGGC CGGGTACTCC AACGGCCTCG CGGCGAAGCT GCTGCAGCTG 1800 
CTCGCCCCCG GAACCCCCGA CGTGTACCAG GGCACGGAAC GCTGGGACCG GTCGCTGGTG 1860 
GACCCGGACA ACCGTCGCCC CGTGGATTTC GCCGCGGCAT CCGAGCTGCT CGACCGCCTC 1920 
GACGGCGGCT GGCGGCCGCC CGTCGAGGAG ACCGGCGCGG TCAAGACGCT CGTCGTCTCC 1980 
CGCGCGCTGC GGCTGCGCCG CGACCGGCCC GAGCTGTTCA CCGCGTACCA CCCGGTCACG 2040 
GCGCGCGGCG CGCAGGCCGA GCACCTGATC GGCTTCGACC GCGGCGGCGC GATCGCCCTG 2100 
GCCACCCGCC TGCCGCTCGG CCTCGCCGCC GCAGGCGGCT GGGGCGACAC GGTCGTCGAC 2160 
GTCGGCGAGC GGAGCCTGCG CGACGAGCTG ACCGGCCGCG AGGCCCGCGG AGCGGCGCGC 2220 
GTGGCCGAGT TGTTCGCCGA CTACCCCGTC GCCCTGCTGG TGGAGACA 2268 

mmm^ : 8 

E^J<^*^ : 28 
BB?'J 

TTTTTTAATA AAATCAGGAG GAAAAAAT 28 

&^mn : 9 

E^JCO:R$ : 575 

Met Asn Arg Arg Phe Pro Val Trp Ala Pro Gin Ala Ala Gin Val Thr 

15 10 15 

Leu Val Val Gly Gin Gly Arg Ala Glu Leu Pro Leu Thr Arg Asp Glu 

20 25 30 

Asn Gly Trp trp Ala Leu Gin Gin Pro Trp Asp Gly Gly Pro Asp Leu 

35 40 45 

Val Asp Tyr Gly Tyr Leu Val Asp Gly Lys Gly Pro Phe Ala Asp Pro 

50 55 60 

Arg Ser Leu Arg Gin Pro Arg Gly Val His Glu Leu Gly Arg Glu Phe 
65 70 75 80 

Asp Pro Ala Arg Tyr Ala Trp Gly Asp Asp Gly Trp Arg Gly Arg Asp 

85 90 95 

Leu Thr Gly Ala Val lie Tyr Glu Leu His Val Gly Thr Phe Thr Pro 

100 105 110 

Glu Gly Thr Leu Asp Ser Ala lie Arg Arg Leu Asp His Leu Val Arg 

115 120 125 

Leu Gly Val Asp Ala Val Glu Leu Leu Pro Val Asn Ala Phe Asn Gly 



( 41 ) 4#IB2 000-228980 

79 80 . 

130 135 140 

Thr His Gly Trp Gly Tyr Asp Gly Val Leu Trp Tyr Ala Val His Glu 
145 150 ^ 155 160 

Pro Tyr Gly Gly Pro Glu Ala Tyr Gin Arg Phe Val Asp Ala Cys His 

165 170 175 

Ala Arg Gly Leu Ala Val Val Gin Asp Val Val Tyr Asn His Leu Gly 

180 185 190 

Pro Ser Gly Asn His Leu Pro Asp Phe Gly Pro Tyr Leu Gly Ser Gly 

195 200 205 

Ala Ala Asn Thr Trp Gly Asp Ala Leu Asn Leu Asp Gly Pro Leu Ser 

210 215 . 220 

Asp Glu Val Arg Arg Tyr lie He Asp Asn Ala Val Tyr Trp Leu Arg 
225 230 235 240 

Asp Met His Ala Asp Gly Leu Arg Leu Asp Ala Val His Ala Leu Arg 

245 250 255 

Asp Ala Arg Ala Leu His Leu Leu Glu Glu Leu Ala Ala Arg Val Asp 

260 265 270 

Glu Leu Ala Gly Glu Leu Gly Arg Pro Leu Thr Leu He Ala Glu Ser 

275 280 285 

Asp Leu Asn Asp Pro Lys Leu He Arg Ser Arg Ala Ala His Gly Tyr 

290 295 300 

Gly Leu Asp Ala Gin Trp Asp Asp Asp Val His His Ala Val His Ala 
305 310 315 320 

Asn Val Thr Gly Glu Thr Val Gly Tyr Tyr Ala Asp Phe Gly Gly Leu 

325 330 335 

Gly Ala Leu Val Lys Val Phe Gin Arg Gly Trp Phe His Asp Gly Thr 

340 345 350 

Trp Ser Ser Phe Arg Glu Arg His His Gly Arg Pro Leu Asp Pro Asp 

355 360 365 

He Pro Phe Arg Arg Leu Val Ala Phe Ala Gin Asp His Asp Gin Val 

370 375 380 

Gly Asn Arg Ala Val Gly Asp Arg Mel Ser Ala Gin Val Gly Glu Gly 
385 390 395 400 

Ser Leu Ala Ala Ala Ala Ala Leu Val Leu Leu Gly Pro Phe Thr Pro 

405 410 415 

Mel Leu Phe Met Gly Glu Glu Trp Gly Ala Arg Thr Pro Trp Gin Phe 

420 425 430 

Phe Thr Ser His Pro Glu Pro Glu Leu Gly Glu Ala Thr Ala Arg Gly 

435 440 445 

Arg He Ala Glu Phe Ala Arg Mel Gly Trp Asp Pro Ala Val Val Pro 

450 455 460 

Asp Pro Gin Asp Pro Ala Thr Phe Ala Arg Ser His Leu Asp Trp Ser 
465 470 475 480 

Glu Pro Glu Arg Glu Pro His Ala Gly Leu Leu Ala Phe Tyr Thr Asp 

485 490 495 

Leu He Ala Leu Arg Arg Glu Leu Pro Val Asp Ala Pro Ala Arg Glu 

500 505 510 

Val Asp Ala Asp Glu Ala Arg Gly Val Phe Ala Phe Ser Arg Gly Pro 

515 520 525 

Leu Arg Val Thr Val Ala Leu Arg Pro Gly Pro Val Gly Val Pro Glu 



( 42 ) 

81 82 
530 535 540 

His Gly Gly Leu Val Leu Ala Tyr Gly Glu Val Arg Ala Gly Ala Ala 
545 550 555 560 

Gly Leu His Leu Asp Gly Pro Gly Ala Ala lie Val Arg Leu Glu 



2000-228980 



565 



to 1 8 6] ^9m^ : 10 
lE^'JcOS^ : 6 

mm 

Trp Gly Tyr Asp Gly Val 

1 5 

[0 18 7] : n 
mm 

Asp Val Val Tyr Asn His 
1 5 

[0 18 8] mmmn : 12 

ffi^iJS-^ : 14 



570 575 

mm 

10 Arg Leu Asp Ala Val His Ala 

[0 18 9] mmm^ : is 

mm<Dmm : 
mm 

lie Ala Glu Ser Asp Leu Asn 

20 . 1 5 

[0 19 0] 



[0 19 1] 



[0 19 2] 



mm(D^^ : 20 

mm<Dmm : '^:/^k 

yyif^>hm:mi^yy{f^>h 

mm 

Met Asn Arg Arg Phe Pro Val Trp Ala Pro Gin Ala Ala Gin Val Thr 

1 5 10 15 

Leu Val Val Gly 
20 

mmmn : 15 

iH^'J(7:>S$ : 20 

mm(Dmm:^-:^^\' 
mm 

Ser Arg Ala Ala His Gly Tyr Gly Leu Asp Ala Gin Trp Asp Asp Asp 

15 10 15 

Val His His Ala 
20 

50 



[0 19 3] 



[0 19 4] 



( 43 ) #gB2 000-228980 

83 84 

mmmn : is 

IH^JOfi^ : 20 

Asp Glu Asn Gly Trp Trp Ala Leu Gin Gin Pro Trp Asp Gly Gly Pro 

15 10 15 

Asp Leu Val Asp 
20 

ia^J#-^ : 17 

BH^'JCO:^^ : 1725 

m<^ic : 

ATGAACCGAC GATTCCCGGT CTGGGCGCCC CAGGCCGCGC AGGTGACGCT CGTCGTGGGC 60 

CAAGGCCGCG CCGAACTCCC GCTGACCCGC GACGAGAACG GATGGTGGGC TCTTCAGCAG 120 

CCGTGGGACG GCGGCCCCGA CCTCGTCGAC TACGGCTACC TCGTCGACGG CAAGGGCCCC 180 

TTCGCCGACC CGCGGTCGCT GCGGCAGCCG CGCGGCGTGC ACGAGCTCGG CCGCGAATTC 240 

GACCCCGCCC GCTACGCGTG GGGCGACGAC GGATGGCGCG GCCGAGACCT CACCGGAGCC 300 

GTGATCTACG AACTGCACGT CGGCACCTTC ACCCCTGAGG GAACGCTGGA CAGCGCCATC 360 

CGTCGCCTCG ACCACCTGGT GCGCCTCGGC GTCGACGCGG TCGAGCTGCT GCCCGTCAAC 420 

GCGTTCAACG GCACCCACGG CTGGGGCTAC GACGGGGTGC TCTGGTACGC GGTGCACGAG 480 

CCCTACGGCG GCCCGGAGGC GTACCAGCGC TTCGTCGACG CCTGCCACGC CCGCGGCCTC 540 

GCCGTCGTGC AGGACGTCGT CTACAACCAC CTGGGCCCGA GCGGCAACCA CCTGCCCGAC 600 

TTCGGCCCCT ACCTCGGGTC GGGCGCCGCC AACACCTGGG GCGACGCGCT GAACCTCGAC 660 

GGGCCGCTCT CCGACGAGGT GCGGCGGTAC ATCATCGACA ACGCGGTGTA CTGGCTGCGC 720 

GACATGCACG CCGACGGGCT GCGGCTCGAC GCCGTGCACG CGCTGCGCGA CGCCCGCGCG 780 

CTGCACCTGC TCGAAGAGCT CGCCGCCCGC GTCGACGAGC TGGCGGGCGA GCTCGGCCGG 840 

CCGCTGACGC TCATCGCCGA GAGCGACCTG AACGACCCGA AGCTGATCCG CTCCCGCGCG 900 

GCGCACGGCT ACGGCCTCGA CGCCCAGTGG GACGACGACG TGCACCACGC GGTGCACGCC 960 

AACGTGACCG GCGAGACCGT CGGCTACTAC GCCGACTTCG GCGGGCTCGG CGCCCTCGTC 1020 

AAGGTGTTCC AGCGCGGCTG GTTCCACGAC GGCACCTGGT CGAGCTTCCG CGAGCGGCAC 1080 

CACGGCCGGC CGCTCGACCC CGACATCCCG TTCCGCCGGC TCGTCGCCTT CGCGCAGGAT 1140 

CACGACCAGG TCGGCAACCG AGCGGTCGGC GACCGCATGT CGGCGCAGGT CGGCGAGGGT 1200 

TCGCTCGCCG CCGCGGCGGC GCTCGTGCTG CTCGGCCCGT TCACCCCGAT GCTGTTCATG 1260 

GGCGAGGAGT GGGGCGCGCG CACCCCGTGG CAGTTCTTCA CCTCCCACCC CGAGCCCGAG 1320 

CTGGGGGAGG CGACGGCGCG CGGGCGCATC GCCGAGTTCG CCCGCATGGG CTGGGACCCG 1380 

GCAGTCGTGC CCGACCCGCA GGACCCGGCC ACCTTCGCCC GCTCGCACCT GGACTGGTCC 1440 

GAGCCCGAGC GGGAACCGCA CGCGGGCCTG CTCGCCTTCT ACACCGACCT GATCGCGCTG 1500 

CGGCGCGAGC TGCCGGTCGA TGCGCCGGCG CGCGAGGTGG ATGCCGACGA GGCGCGCGGC 1560 

GTCTTCGCGT TCAGCCGCGG CCCGCTGCGG GTCACGGTCG CGCTGCGCCC CGGACCGGTC 1620 

GGGGTGCCCG AGCACGGGGG CCTCGTGCTC GCCTACGGCG AGGTGCGCGC GGGCGCCGCC 1680 

GGACTGCACC TCGACGGGCC GGGAGCCGCG ATCGTGCGCC TCGAG 1725 

SE^'J#-^ : 18 
E>?iJOS^ : 23 



( 44 ) ^m2 000-228980 

85 86 



[0 19 5] 



mm 

GCSAACCGST GGTGGTGGGA CGT 23 

mmm^ : 19 

mm(D^^ : 3252 

mm<Dm : mm 

mm(DM^ : Genomic DNA 

mm 

^^:S34 (PERM BP-6450) 

mm^^'tm^ : 5' utr 

If^SEfeB : 1..742 

^a^^TIE^ : mat peptide 
^^{SM : 743., 301 3 

ATGCCGACGA CGAACTTGAG CGCGITCTCG GGCACCCGCG AGAGCGGTCC GCGCACGGCG 60 
GCGGCCAGTG CCACGACGAG CACGATCGCG GCGAGCGCCG CGACGACGGC GACCGGCAGG 120 
CGCCCCTGAT TGCTGGCGAA GGTGAGCACG ATGAAGACCA CCTCGAGGCC CTCGAGCAAC 180 
ACACCTTTGA ACGACACGGT GAACGCGTAC CAATCGGAGA CCCCGAACCG GCTCTCGCGC 240 
CGGGCGCTCT CGGCCGCCTC GACCTGACGC CGGAAGGCAG CCTCCTCGTC ACGGAGAGCC 300 
CTGCGCCCTG CCGCGCGCAG CACCGCCTTG CGCAGCCAGC CGAGCCCGAA GACGAGCAGC 360 
AACCCGCCGA CGACGAGGCG CAGCACGGCC AGCGGCAGCA GCAGGATCGC GGGACCGACG 420 
AGCGCGACGG CCGCGGCCAG CACCACCACG GCGACGGCGG CACCTGTCAG CGCCGACCGC 480 
CAGCTGCGGG TGGCGCCGAC CGCGACGACG ATCGTGGTCG CCTCCACCGC CTCGACCACG 540 
CAGGCGAGGA ACACGGCGGC GAACAGGGCG ACGGCGGTCA TCGGCCCAGC AGACGGTTGA 600 
CCATCACGGC ACGCTAGCGC CATTGCTCAC AGGAAGGGCC AAGACGCCCG CAACGCGGCA 660 
CCCGTGGACG GCGCGTACCG GCGTGTGACC GATCGTGTCA ACCGGTGGCG CCCGCCCCGA 720 
GCACCTGCGT AGATTCGGCC TC GTG CCC GCC AGT AGO TAG CGC CTT GAG ATC 772 

Met Pro Ala Ser Thr Tyr Arg Leu Gin lie 
1 5 10 

TCG GCG GAG TTC ACC CTC TTC GAG GCG GCG CGC ATG GTG CCC TAG GTG 820 
Ser Ala Glu Phe Thr Leu Phe Asp Ala Ala Arg lie Val Pro Tyr Leu 

15 20 25 

GAG CGC CTC GGC GCC GAC TGG GTG TAG CTC TCG CCG GTG CTC GAG TCC 868 
His Arg Leu Gly Ala Asp Trp Leu Tyr Leu Ser Pro Leu Leu Glu Ser 

30 35 40 

GAG TCG GGC TCC TCG CAC GGC TAG GAC GTG GTC GAC GAC TCC CGC GTG 916 
Glu Ser Gly Ser Ser His Gly Tyr Asp Val Val Asp His Ser Arg Val 

45 50 55 

GAC GCC GCC CGC GGC GGG CCG GAG GGG CTC GCC GAG CTC TCC CGT GCG 964 
Asp Ala Ala Arg Gly Gly Pro Glu Gly Leu Ala Glu Leu Ser Arg Ala 
60 65 70 



( 45 ) 



mm 2 000-228980 



87 

GCG CAC GAG 
Ala His Glu 

75 

GTC GGC GTC 
Val Gly Val 

GCC CGT GGA 
Ala Arg Gly 

GAG TTC GGC 
Glu Phe Gly 
125 

GAC GAG GTC 
Asp Glu Leu 
140 

GAG CAC CGC 
Glu His Arg 
155 

GAG GTG CAC 
Glu Val His 

GAC CAC GAC 
Asp His Asp 

GCC GTA CGC 
Ala Val Arg 
205 

ATC GGC CGC 
lie Gly Arg 

220 
CAC CCC GAC 
His Pro Asp 
235 

GAG CTC GCC 
Glu Leu Ala 

GAC GAG CGG 
Asp Glu Arg 

GAC GCG CTG 
Asp Ala Leu 

285 

CAT CCG CTC 
His Pro Leu 

300 
TGG GCC GAG 
Trp Ala Glu 
315 

CTG AAC TCC 
Leu Asn Ser 



CGC GGC 
Arg Gly 

GCG ACG 

Ala Thr 
95 

CAG CGG 

Gin Arg 
110 

GGC GGC 

Gly Gly 

GAC GCG 
Asp Ala 

TTC CCG 
Phe Pro 

GAC CGG 
Asp Arg 
175 
CTC AAC 
Leu Asn 
190 

GTC GAA 
Val Glu 

TGG ATC 
Trp He 

GGG CTG 
Gly Leu 

CAA GGC 
Gin Gly 
255 
ATG CCC 
Mel Pro 
270 

GCC GGG 
Ala Gly 

ACC CAG 
Thr Gin 

CTG GTT 
Leu Val 

GAG ATC 
Glu He 



ATG GGC GTC GTC 
Met Gly Val Val 
80 

CCG AAG GCG AAC 
Pro Lys Ala Asn 



TCG GAG 
Ser Glu 

AGG CTG 
Arg Leu 

CTG AGA 
Leu Arg 
145 
ATC GCC 
lie Ala 
160 

CAG CAC 
Gin His 

TAC CGC 
Tyr Arg 

GAC CCG 
Asp Pro 

GCC GAG 
Ala Glu 
225 
CGC GCC 
Arg Ala 
240 

AGG CCG 
Arg Pro 

CCG CAG 
Pro Gin 

ATC GAC 
lie Asp 

ATC GTC 
lie Val 
305 
CCC GAG 
Pro Glu 
320 

CGC CGC 
Arg Arg 



TAC GCC 
Tyr Ala 
115 
CGC CTG 
Arg Leu 
130 

GTG GAT 
Val Asp 

GAG GGC 
Glu Gly 

TAC GAG 
Tyr Glu 

CGC TTC 

Arg Phe 
195 

CGC GTG 

Arg Val 
210 

GGC CTC 

Gly Leu 

CCC GGC 
Pro Gly 

ATC TGG 
He Trp 

TGG CCC 
Trp Pro 
275 
CGG GTG 
Arg Val 
290 

GAC GAG 
Asp Glu 

CGC AAG 
Arg Lys 

GTC GCC 
Val Ala 



GTC GAC 

Val Asp 
85 

CGC TGG 
Arg Trp 

100 

GAC TAC 
Asp Tyr 

CCC GTG 
Pro Val 

GGC GAC 
Gly Asp 

ACC GGC 
Thr Gly 
165 
CTG ATG 
Leu Met 
180 

TTC GCC 
Phe Ala 

TTC GAC 
Phe Asp 

GTC GAC 
Val Asp 

GAC TAC 
Asp Tyr 
245 
GTC GAG 
Val Glu 
260 

ATC GCC 
He Ala 

CTC GTC 
Leu Val 

GCG GCA 
Ala Ala 

CGG GCC 
Arg Ala 
325 
CGC GAA 
Arg Glu 



ATC GTG 
He Val 

TGG TGG 
Trp Trp 

TTC GAC 
Phe Asp 

CTC GGC 
Leu Gly 
135 
GAG CTC 
Glu Leu 
150 

GGC GGC 
Gly Gly 

TCG TGG 
Ser Trp 

GTG AAC 
Val Asn 

GAC ACC 
Asp Thr 
215 
GGC CTG 
Gly Leu 
230 

CTG CGC 
Leu Arg 

AAG ATC 
Lys He 

GGC ACC 
Gly Thr 

GAC CCC 
Asp Pro 
295 
GGC AGC 
Gly Ser 
310 

GTC GCC 
Val Ala 

CTC GGA 
Leu Gly 



CCC AAC CAC 
Pro Asn His 
90 

GAC GTT CTG 
Asp Val Leu 

105 

ATC GAC TGG 
I le Asp Trp 
120 

GAC GGC CCC 
Asp Giy Pro 

GTC TAC TAC 
Val Tyr Tyr 

ACC CCG CGC 
Thr Pro Arg 
170 

CGG CGG GCC 
Arg Arg Ala 
185 

ACG CTC GCC 
Thr Leu Ala 
200 

CAC CGC GAG 
His Arg Glu 

CGC GTC GAC 
Arg Val Asp 

CGT CTC GCC 
Arg Leu Ala 
250 

ATC GAG GGC 
He Glu Gly 

265 
ACC GGC TAC 
Thr Gly Tyr 
280 

GCG GGC GAG 
Ala Gly Glu 

CCC CGG CGC 
Pro Arg Arg 

CGC GGC ATC 
Arg Gly He 
330 

GAG GTC GCC 
Glu Val Ala 



1012 



1060 



1108 



1156 



1204 



.1252 



1300 



1348 



1396 



1444 



1492 



1540 



1588 



1636 



1684 



1732 



1780 



89 

GGC GAC GTC 
Gly Asp Val 

TAG GGC AGC 
Tyr Arg Ser 
365 

GGC GGC GCG 
Ala Ala Ala 

380 
GTC GGC GCA 
Va! Gly Ala 
395 

CAG GAG ACC 
Gin Gin Thr 

TTC TAC CGC 
Phe Tyr Arg 

CCG AGC CTG 
Pro Ser Leu 
445 

GAC CGC GCC 
Asp Arg Ala 

460 
GAC ACC AAG 
Asp Thr Lys 
475 

GAG GCC CCC 
Glu Ala Pro 

ATC GGA ACG 
He Gly Thr 

GTC GGC GCG 
Val Gly Ala 

525 

AAG GCC GCG 
Lys Ala Ala 

540 
CCC GCG TTC 
Pro Ala Phe 
555 

GAG CCG CTC 
Glu Pro Leu 

GCG GCC GGG 
Ala Ala Gly 

GCC CCC GGA 



335 
GAA GAC 
Glu Asp 
350 

TAC CTG 
Tyr Leu 

CAG GCC 
Gin Ala 

GCG CTC 
Ala Leu 

AGC GGC 
Ser Gly 
415 
TAC CCC 
Tyr Pro 
430 

TTC GCG 
Phe Ala 

GCC CGG 
Ala Arg 

CGC AGC 
Arg Ser 

GAA CGC 
Glu Arg 
495 
GGC GAC 
Gly Asp 
510 

TGG CCG 
Trp Pro 

CGC GAA 
Arg Glu 

GAA GAG 
Glu Glu 

GTG CAC 
Val His 
575 
TAC TCC 
Tyr Ser 
590 

ACC CCC 



GCG CTC 
Ala Leu 

CCG TTC 
Pro Phe 

GCA GCC 
Ala Ala 
385 
GCC GAC 
Ala Asp 
400 

ATG ATC 
Met He 

CGG CTC 
Arg Leu 

ATC GAC 
He Asp 

CTG CCC 
Leu Pro 
465 
GAA GAC 
Glu Asp 
480 

TGG CGG 
Trp Arg 

CGG GTG 
Arg Val 

GCG AGC 
Ala Ser 

GCC GGC 
Ala Gly 
545 
CGG CTG 
Arg Leu 
560 

GAG CTG 
Glu Leu 

AAC GGC 
Asn Gly 

GAC GTG 



( 46 ) 
340 

GTC GAG ATC GCC 
Val Glu He Ala 
355 

GGG CGC GAG CAC 
Gly Arg Glu His 
370 

CCC CAG CTC GAG 
Pro Gin Leu Glu 



CCG GGC 
Pro Gly 

ATG GCC 
Met Ala 

ACC TCG 
Thr Ser 
435 
GCG GCC 
Ala Ala 
450 

GAG TCG 
Glu Ser 

ACC CGG 
Thr Arg 

CGC TTC 
Arg Phe 

CTG GAG 
Leu Glu 
515 
CGG GAG 
Arg Glu 
530 

GAG TCG 
Glu Ser 

ACC CGC 
Thr Arg 

CTC GAG 
Leu Glu 

CTC GCG 
Leu Ala 
595 
TAC CAG 



AAC CCC 
Asn Pro 
405 
AAG GGC 
Lys Gly 
420 

CTG ACC 
Leu Thr 

GCC TTC 
Ala Phe 

ATG ACG 
Met Thr 

GCG CGG 
Ala Arg 
485 
CTG ACC 
Leu Thr 
500. 

AAC CTG 
Asn Leu 

CGG CTC 
Arg Leu 

ACC GAC 
Thr Asp 

CTG GTC 
Leu Val 
565 
CGG CTC 
Arg Leu 
580 

GCG AAG 
Ala Lys 

GGC ACG 



GCC GCC CTG 
Ala Ala Leu 
360 

CTC GAC GAA 
Leu Asp Glu 
375 

GCC GAC CTC 
Ala Asp Leu 
390 

GCC GCG CTC 
Ala Ala Leu 

GTC GAG GAC 
Val Glu Asp 

GAG GTC GGG 
Glu Val Gly 
440 

CAC GCG GCG 
His Ala Ala 

455 
ACG CTG ACC 
Thr Leu Thr 
470 

ATC ACC GCG 
He Thr Ala 

GAG GTC GGC 
Glu Val Gly 

ATC TGG CAG 
He Trp Gin 
520 

GAG GCC TAC 
Glu Ala Tyr 

535 

TGG ATC GAC 
Trp He Asp 
550 

ACG GTC GCC 
Thr Val Ala 

GTC GAC GAG 
Val Asp Glu 

CTG CTG CAG 
Leu Leu Gin 
600 

GAA CGC TGG 



mm 2 000-228980 
90 

345 

TCC GTC 1828 
Ser Val 

GCC GTG 1876 
Ala Val 

GCC GCC 1924 
Ala Ala 

CGC TTC 1972 
Arg Phe 
410 

AAC GCG 2020 

Asn Ala 

425 

GGA GAC 2068 
Gly Asp 

CAG CGC 2116 
Gin Arg 

ACC CAC 2164 
Thr His 

CTC GCC 2212 
Leu Ala 
490 

GGG CTC 2260 

Gly Leu 

505 

GCG ATC 2308 
Ala He 

GCG CTG 2356 
Ala Leu 

GGC GAC 2404 
Gly Asp 

GTC GAG 2452 
Val Glu 
570 

CTG ACG 2500 

Leu Thr 

585 

CTG CTC 2548 
Leu Leu 

GAC CGG 2596 



[0 19 6] 



[0 19 7] 



( 47 ) ^m2 000-228980 

91 92 
Ala Pro Gly Thr Pro Asp Val Tyr Gin Gly Thr Glu Arg Trp Asp Arg 

605 610 615 

TCG CTG GTG GAC CCG GAC AAC CGT CGC CCC GTG GAT TTC GCC GCG GCA 2644 
Ser Leu Val Asp Pro Asp Asn Arg Arg Pro Val Asp Phe Ala Ala Ala 

620 625 630 

TCG GAG CTG CTC GAC CGC CTC GAC GGC GGC TGG CGG CCG CCC GTC GAC 2692 
Ser Glu Leu Leu Asp Arg Leu Asp Gly Gly Trp Arg Pro Pro Val Asp 
635 640 645 650 

GAG ACC GGC GCG GTC AAG ACG CTC GTC GTC TCC CGC GCG" CTG CGG CTG 2740 
Glu Thr Gly Ala Val Lys Thr Leu Val Val Ser Arg Ala Leu Arg Leu 

655 660 665 

CGC CGC GAC CGG CCC GAG CTG TTC ACC GCG TAG CAC CCG GTC ACG GCG 2788 
Arg Arg Asp Arg Pro Glu Leu Phe Thr Ala Tyr His Pro Val Thr Ala 

670 675 680 

CGC GGC GCG CAG GCC GAG CAC CTG ATC GGC TTC GAC CGC GGC GGC GCG 2836 
Arg Gly Ala Gin Ala Glu His Leu He Gly Phe Asp Arg Gly Gly Ala 

685 690 695 

ATC GCC CTG GCC ACC CGC CTG CCG CTC GGC CTC GCC GCC GCA GGC GGC 2884 
lie Ala Leu Ala Thr Arg Leu Pro Leu Gly Leu Ala Ala Ala Gly Gly 

700 705 710 

TGG GGC GAC ACG GTC GTC GAC GTC GGC GAG CGG AGC CTG CGC GAC GAG 2932 
Trp Gly Asp Thr Val Val Asp Val Gly Glu Arg Ser Leu Arg Asp Glu 
715 720 725 730 

CTG ACC GGC CGC GAG GCC CGC GGA GCG GCG CGC GTG GCC GAG TTG TTC 2980 
Leu Thr Gly Arg Glu Ala Arg Gly Ala Ala Arg Val Ala Glu Leu Phe 

735 740 745 

GCC GAC TAG CCC GTC GCC CTG CTG GTG GAG ACA TGAACCGACG ATTCCCGGTC 3033 
Ala Asp Tyr Pro Val Ala Leu Leu Val Glu Thr 

750 755 
TGGGCGCCCC AGGCCGCGCA GGTGACGCTC-GTCGTGGGCC AAGGCCGCGC CGAACTCCCG 3093 
CTGACCCGCG ACGAGAACGG ATGGTGGGCT CTTCAGCAGC CGTGGGACGG CGGCCCCGAC 3153 
CTCGTCGACT ACGGCTACCT CGTCGACGGC AAGGGCCCCT TCGCCGACCC GCGGTCGCTG 3213 
CGGCAGCCGC GCGGCGTGCA CGAGCTCGGC CGCGAATTC 3252 

m^m^ : 20 
BS5'J<^S^:26 

iin<Dm : mm 

ATGCCCGCCA GTACCTACCG CCTTCA 26 



Si^mn : 21 
^^\<D^^ : 25 

^m<Dm : mm 

SH?"J 

TCATGTCTCC ACCAGCAGGG CGACG 25 
[0 19 8] 50 



[0 19 9] 



CO 2 0 0] 



CO 2 0 1] 



CO 2 0 2] 



[0 2 0 4] 



( 48 ) 

93 

22 

gE5>JtDS$ : 50 

mm 

AATTCTTTTT TAATAAAATC AGGAGGAATC TAGATGTTTA CTAGTCTGCA 

g2^J#^ : 23 
E^JCD:g$ : 42 
lE^iJOS! : urn 
m<Dfk : 



GACTAGTAAA CATCTAGATT CCTCCTGATT TTATTAAAAA AG 

BH5>J#^ : 24 
mmo^-^ : 33 

m©» : 

AAATCTAGAT GCCCGCCAGT ACCTACCGCC TTC 

mmmn : 25 
SB^J©S$ : 33 

mm 

AAAACTAGTT TATCATGTCT CCACCAGCAG GGC 



E^J#^ : 26 
iE3?iJOfi$ : 22 

mm 

ATCGGTGATG TCGGCGATAT AG 
[0 2 0 3] 40 

mnmn : 27 
mmom^ 29 
mn<Dm mm. 

mm 

GTACTGGCGG GCATATTTTT TCCTCCTGA 



mmmn ■. 28 
mm<D^-& : 31 



[0 2 0 5] 



[0 2 0 6] 



[0 2 0 7] 



( 49 ) i»ffi2 000-228980 

. 95 96 

si^Kom : mm 

AATCAGGAGG AAAAAATATG CCCGCCAGTA C 31 

mmm^ 29 

Wim<D&^ : 22 

mm<om mm 
mm 

TCGACGATCT GGCTGAGCGG AT 22 

SH^J#-^ : 30 
mm<Dm^-^ : 22 

mm<Dm mm 



TCGACGAGCA CCCGGTCGAT CC 22 

S^mm^ : 31 
ga5>J®S* : 26 

s.m<^m : mm 

CARTGGGAYG AYGAYGTNCA YCAYGC 26 
[0 2 0 8] 30 
mnm^ : 32 
BH?iJ©:g$ : 2218 

iH^jros : mm 
m(Dm : 

Wim<OM^ : Genomic DNA 



*^:S34 (PERM B P- 6 4 5 0) 

#gi[^^-riE^ : mat peptide 
#ftfi[B : 477. . 2201 
i|tlS$*^Lfe:^ft :E 
i|*^*«-rE-^ : 3S' UTR 
#ffi{4H : 2202.. 2218 
i^ai!^»l^L'fe:^& :E 

CTGCAGCTGC TCGCCCCCGG AACCCCCGAC GTGTACCAGG GCACGGAACG CTGGGACCGG 60 
TCGCTGGTGG ACCCGGACAA CCGTCGCCCC GTGGATTTCG CCGCGGCATC CGAGCTGCTC 120 
GACCGCCTCG ACGGCGGCTG GCGGCCGCCC GTCGACGAGA CCGGCGCGGT CAAGACGCTC 180 



(50) i^g^ 2000-228980 

97 98 
GTCGTCTCCC GCGCGCTGCG GCTGCGCCGC GACCGGCCCG AGCTGTTCAC CGCGTACCAC 240 
CCGGTCACGG CGCGCGGCGC GCAGGCCGAG CACCTGATCG GCTTCGACCG CGGCGGCGCG 300 
ATCGCCCTGG CCACCCGCCT GCCGCTCGGC CTCGCCGCCG CAGGCGGCTG GGGCGACACG 360 
GTCGTCGACG TCGGCGAGCG GAGCCTGCGC GACGAGCTGA CCGGCCGCGA GGCGCGCGGA 420 
GCGGCGCGCG TGGCCGAGTT GTTCGCCGAC TACCCCGTCG CCCTGCTGGT GGAGAC ATG 479 

Met 
1 

AAC CGA CGA TTC CCG GTC TGG GCG CCC GAG GCC GCG GAG GTG ACG CTC 527 
Asn Arg Arg Phe Pro Val Trp Ala Pro Gin Ala Ala Gin Val Thr Leu 

5 10 15 

GTC GTG GGC CAA GGC CGC GCC GAA CTC CCG CTG ACC CGC GAC GAG AAC 575 
Val Val Gly Gin Gly Arg Ala Glu Leu Pro Leu Thr Arg Asp Glu Asn 

20 25 30 

GGA TGG TGG GCT CTT CAG CAG CCG TGG GAC GGC GGC CCC GAC CTC GTC 623 
Gly Trp Trp Ala Leu Gin Gin Pro Trp Asp Gly Gly Pro Asp Leu Val 

35 40 45 

GAC TAC GGC TAG CTC GTC GAC GGC AAG GGC CCC TTC GCC GAC CCG CGG 671 
Asp Tyr Gly Tyr Leu Val Asp Gly Lys Gly Pro Phe Ala Asp Pro Arg 
50 55 60 65 

TCG CTG CGG CAG CCG CGC GGC GTG CAC GAG CTC GGC CGC GAA TTC GAC 719 
Ser Leu Arg Gin Pro Arg Gly Val His Glu Leu Gly Arg Glu Phe Asp 

70 75 80 

CCC GCC CGC TAC GCG TGG GGC GAC GAC GGA TGG CGC GGC CGA GAC CTC 767 
Pro Ala Arg Tyr Ala Trp Gly Asp Asp Gly Trp Arg Gly Arg Asp Leu 

85 90 95 

ACC GGA GCC GTG ATC TAC GAA CTG CAC GTC GGC ACC TTC ACC CCT GAG 815 
Thr Gly Ala Val He Tyr Glu Leu His Val Gly Thr Phe Thr Pro Glu 

100 105 110 

GGA ACG CTG GAC AGC GCC ATC CGT CGC CTC GAC CAC CTG GTG CGC CTC 863 
Gly Thr Leu Asp Ser Ala He Arg Arg Leu Asp His Leu Val Arg Leu 

115 120 125 

GGC GTC GAC GCG GTC GAG CTG CTG CCC GTC AAC GCG TTC AAC GGC ACC 911 
Gly Val Asp Ala Val Glu Leu Leu Pro Val Asn Ala Phe Asn Gly Thr 
130 135 140 145 

CAC GGC TGG GGC TAC GAC GGG GTG CTC TGG TAC GCG GTG CAC GAG CCC 959 
His Gly Trp Gly Tyr Asp Gly Val Leu Trp Tyr Ala Val His Glu Pro 

150 155 160 

TAC GGC GGC CCG GAG GCG TAC CAG CGC TTC GTC GAC GCC TGC CAC GCC 1007 
Tyr Gly Gly Pro Glu Ala Tyr Gin Arg Phe Val Asp Ala Cys His Ala 

165 170 175 

CGC GGC CTC GCC GTC GTG CAG GAC GTC GTC TAC AAC CAC CTG GGC CCG 1055 
Arg Gly Leu Ala Val Val Gin Asp Val Val Tyr Asn His Leu Gly Pro 

180 185 190 

AGC GGC AAC CAC CTG CCC GAC TTC GGC CCC TAC CTC GGG TCG GGC GCC 1103 
Ser Gly Asn His Leu Pro Asp Phe Gly Pro Tyr Leu Gly Ser Gly Ala 

195 200 205 

GCC AAC ACC TGG GGC GAC GCG CTG AAC CTC GAC GGG CCG CTC TCC GAC 1151 
Ala Asn Thr Trp Gly Asp Ala Leu Asn Leu Asp Gly Pro Leu Ser Asp 
210 215 220 225 

GAG GTG CGG CGG TAC ATC ATC GAC AAC GCG GTG TAC TGG CTG CGC GAC 1199 



99 

Glu Val Arg Arg Tyr lie 
230 

GGG CTG 
Gly Leu 



ATG CAC 
Met His 



GCC CGC 
Ala- Arg 

CTG GGG 
Leu Ala 
275 
CTG AAC 
Leu Asn 
290 

CTC GAG 
Leu Asp 

GTG ACC 
Val Thr 

GCC CTC 
Ala Leu 

TCG AGC 
Ser Ser 
355 
CCG TTC 
Pro Phe 
370 

AAC CGA 
Asn Arg 

CTC GCC 
Leu Ala 

CTG TTC 
Leu Phe 

ACC TCC 
Thr Ser 
435 
ATC GCC 
He Ala 
450 

CCG CAG 
Pro Asp 



GCC GAC 
Ala Asp 
245 
GCG GTG 
Ala Leu 
260 

GGC GAG 
Gly Glu 

GAC CCG 
Asp Pro 

GCC CAG 
Ala Gin 

GGC GAG 
Gly Glu 
325 
GTC AAG 
Val Lys 
340 

TTC CGC 
Phe Arg 

CGC CGG 
Arg Arg 

GCG GTC 
Ala Val 

GCC GCG 
Ala Ala 
405 
ATG GGC 
Met Gly 
420 

CAC CCC 
His Pro 

GAG TTC 
Glu Phe 

GAC CCG 
Asp Pro 



CCC GAG CGG GAA 
Pro Glu Arg Glu 
485 



CAC CTG 
His Leu 

CTC GGC 
Leu Gly 

AAG CTG 
Lys Leu 
295 
TGG GAC 
Trp Asp 
310 

ACC GTC 
Thr Val 

GTG TTC 
Val Phe 

GAG CGG 
Glu Arg 

CTC GTC 
Leu Val 
375 
GGC GAC 
Gly Asp 
390 

GCG GCG 
Ala Ala 

GAG GAG 
Glu Glu 

GAG CCC 
Glu Pro 

GCC CGC 
Ala Arg 
455 
GCC ACC 
Ala Thr 
470 

CCG CAC 
Pro His 



( 51 ) 

1 le Asp Asn Ala 
235 
GAC GCC 
Asp Ala 
250 

GAG CTC 
Glu Leu 



000-228980 

100 

Val Tyr Trp Leu Arg Asp 



CGG CTC 
Arg Leu 



CTC GAA 
Leu Glu 
265 
CGG CCG 
Arg Pro 
280 

ATC CGC 
He Arg 

GAC GAC 
Asp Asp 

GGC TAG 
Gly Tyr 

CAG CGC 
Gin Arg 
345 
CAC CAC 
His His 
360 

GCC TTC 
Ala Phe 

CGC ATG 
Arg Met 

CTC GTG 
Leu Val 

TGG GGC 
Trp Gly 
425 
GAG CTG 
Glu Leu 
440 

ATG GGC 
Mel Gly 



CTG ACG 
Leu Thr 

TCC CGC 
Ser Arg 

GTG CAC 
Val His 
315 
TAC GCC 
Tyr Ala 
330 

GGC TGG 
Gly Trp 

GGC CGG 
Gly Arg 

GCG CAG 
Ala Gin 

TCG GCG 
Ser Ala 
395 
CTG CTC 
Leu Leu 
410 

GCG CGC 
Ala Arg 

GGG GAG 
Gly Glu 

TGG GAC 
Trp Asp 



TTC GCC CGC TCG 
Phe Ala Arg Ser 
475 

GCG GGC CTG CTC 
Ala Gly Leu Leu 
490 



GTG CAC 
Val His 

GCC GCC 
Ala Ala 

CTC ATC 
Leu He 
285 
GCG GCG 
Ala Ala 
300 

CAC GCG 
His Ala 

GAC TTC 
Asp Phe 

TTC CAC 
Phe His 

CCG CTC 
Pro Leu 
365 
GAT CAC 
Asp His 
380 

CAG GTC 
Gin Val 

GGC CCG 
Gly Pro 

ACC CCG 
Thr Pro 

GCG ACG 
Ala Thr 
445 
CCG GCA 
Pro Ala 
460 

CAC CTG 
His Leu 



GCG CTG 
Ala Leu 
255 
CGC GTC 
Arg Val 
270 

GCC GAG 
Ala Glu 

CAC GGC 
His Gly 

GTG CAC 
Val His 

GGC GGG 
Gly Gly 
335 
GAC GGC 
Asp Gly 
350 ^ 
GAC CCC 
Asp Pro 

GAC CAG 
Asp Gin 

GGC GAG 
Gly Glu 

TTC ACC 
Phe Thr 
415 
TGG CAG 
Trp Gin 
430 

GCG CGC 
Ala Arg 

GTC GTG 
Val Val 

GAC TGG 
Asp Trp 



GCC TTC TAC ACC 
Ala Phe Tyr Thr 
495 



240 

CGC GAC 1247 
Arg Asp 

GAC GAG 1295 
Asp Glu 

AGC GAC 1343 
Ser Asp 

TAC GGC 1391 
Tyr Gly 
305 

GCC AAC 1439 
Ala Asn 
320 

CTC GGC 1487 
Leu Gly 

ACC TGG 1535 
Thr Trp 

GAC ATC 1583 
Asp He 

GTC GGC 1631 
Val Gly 
385 

GGT TCG 1679 
Gly Ser 
400 

CCG ATG 1727 
Pro Met 

TTC TTC 1775 
Phe Phe 

GGG CGC 1823 
Gly Arg 

CCC GAC 1871 
Pro Asp 
465 

TCC GAG 1919 
Ser Glu 
480 

GAC CTG 1967 
Asp Leu 



[0 2 0 9] 



[0 2 10] 



[0 2 11] 



[0 2 12] 



( 52 ) 000-228980 
101 102 . 

ATC GCG CTG CGG CGC GAG CTG CCG GTC GAT GCG CCG GCG CGC GAG GTG 2015 
He Ala Leu Arg Arg Glu Leu Pro Val Asp Ala Pro Ala Arg GIu Val 

500 505 510 

GAT GCC GAC GAG GCG CGC GGC GTC TTC GCG TTC AGC CGC GGC CCG CTG 2063 
Asp Ala Asp Glu Ala Arg Gly Val Phe Ala Phe Ser Arg Gly Pro Leu 

515 520 525 

CGG GTC ACG GTC GCG CTG CGC CCC GGA CCG GTC GGG GTG CCC GAG CAC 2111 
Arg Val Thr Val Ala Leu Arg Pro Gly Pro Val Gly Val Pro Glu His 
530 535 540 545 

GGG GGC CTC GTG CTC GCC TAC GGC GAG GTG CGC GCC GGC GCC GCC GGA 2159 
Gly Gly Leu Val Leu Ala Tyr Gly Glu Val Arg Ala Gly Ala Ala Gly 

550 555 560 

CTG CAC CTC GAC GGG CCG GGA GCC GCG ATC GTG CGC CTC GAG . 2201 
Leu His Leu Asp Gly Pro Gly Ala Ala lie Val Arg Leu Glu 
565 570 575 

TGACGCGGCT GGGTACC 2218 

^mmn : 33 . 
E5>JOS$ : 25 

ATGAACCGAC GATTCCCGGT CTGGG 25 

iE^J#^ : 34 , 
E?>J<OS$ : 25 

mm 

TCACTCGAGG CGCACGATCG CGGCT 25 

mmm^ : 35 

mm(D^^ : 36 

mmcDM : mm 
mm 

AAATCTAGAT GAACCGACGA TTCCCGGTCT GGGCGC 36 

mmmn : 36 
BE5lJ(^fi^ : 36 

mm(Dm : mm 



CO 2 1 3] 



mm 

AAAACTAGTT TATCACTCGA GGCGCACGAT CGCGGC 36 
mmWt^ : 37 



•( 53 ) 



12000-228980 



[0 2 14] 



103 

E5>J©fi$ : 28 

mm(Dm mm. 

^(DSc : -*« 

mm 

ATCGTCGGTT CATATTTTTT CCTCCTGA 

mmm^ : 38 
mm<D^^ : 28 

mm(om mm 
mm 

AATCAGGAGG AAAAAATATG AACCGACG 



104 



[0 2 15] 



mmmn 39 

mm<r>^-^ : 22 

mmnm wm 
m«» : -*« 

mm 

aggtggttgt agacgacgtc ct 

[02] *%W(7?T;PXD/N*i7^— • Xtf— ->— XS 3 

[03] *^^CD7;i'Xa/\'i7 5'- • Xfcf— ->-XS 3 

[04] ^^l^tDT^l/XDA'i^^— • Xtf— ->-XS 3 
4 **©*S7cttaSSfe*atB5Sfi0^5tttl'R{iE-r pH© 

[0 5] 2^S!§gtCj;-i.«EjlfeADNA fpGYlil ©felEE 

v-XS 3 4 S*©:te»aB?iJ^5^-ro ;!ci®Wffi«l*lW|| 

■3- v-ri>m.wmm^^n^n^t. 

[06] *:%^tC<J;-S)Mt^;^DNA rpGY2j| ©aiS 
[07] 2|s:||?g(cJ:^,ia^x.DNA rpGY3j 



28 



28 



22 

»^ttfc0-e$)^, _0*iife^Hi«. *%^«#fM7cttti 

XS 3 4 B&5feO«»E5>J*5^-r. 

[0 8] 2^§^W(D7;PXn/\*i7^- • 7,tf-->-XS 3 

©^s^^-r0Tfe-5. 

[0 9] '^%m<r>T)V7.uni;if- • xtf-->-xs 3 

30 4 **© h^AP-X^Itt^sUcS^igSttlCRaTpH 

[0 10] :$:^^ro7;i'XOA*i'^'- • Xtf-->-XS 
.34 ft3|50? h U- A D-Xiffiil»3g©^)tit {CRti-TitS 
<75j^S^^-r0T$.-5. 
[0 11] *%^(7?7;i'XDA'i7^— . xfcf-->-XS 
3 4^315® h U/NP-Xiiil^^W^SttlCRt^-r PH 

[0 12] ^^IBtCi-SM^ADNA FpGZ 2JI OD©J 
|5S^^M0T$)^, 0tfi*®tt7;i'XDA*^;5'- • Xt: 
40 -x-XS 3 4E&5t5»ifi*E?'JS:.^f . *i^©tH«r*3«) 

[0 13] :*:%5llCcfc-g)M^X.DNA ITpGZ 3 J 

mwmmm-Q&^, m^^m^mt. *^^rohi^AD 
-xjtfitSS3S*3-H-r-i)7;i'XOA'i7^- • xh:--> 

-XS 3 4 *5|5©:teSE5'J<&*-r, 



( 54 ) 



f^mZ 000-228980 



m 1 ] 



m3] 




[g|4] 



[117] 




me] 



( 55 ) 



mm 2 000-228980 



1 0] 



1 11 





0 I I 1 1 I I I I I 



CC) 




1 31 



VQBil aedl 8ri1 




(SDlnt.Cl/ 
C 1 2 R 

(C 1 2 N 
C 1 2 R 

(C 1 2 N 
C 1 2 R 



1:19) 
1/21 
1:19) 
15/09 
1:06) 



ZNA 



F I 



F^ — A(##) 4B024 AA03 AA05 BA07 CAOl DA06 
GA25 

4B050 CCOl CC03 DD02 FF03E 

FF04E FF05E FF09E FFllE 
FF12E FF13E FF14E LL05 

4B064 AF03 AF04 AGOl CA02 CA19 
CA21 CC24 CE04 CEOS CE06 
CE07 CEll CE12 DAIO 
\ 4B065 AA13X CA20 CA21 CA27 
CA41 



